A MANUAL OF 
MIDWIFERY 


ii\ 

THOMAS WATTS EDEN 

M i> » M Kmv. I MJ.r.l* I.oxn. F.H.«*.S.Kojn. 

OHsfMUU IM|Wli%\N ,*-'l> I.Kt'l DILI: **S MIUWH IIKY *M» tlYNWlliUHS* 
* •■IIWIINO I »»••*— HO*tl»ITtl. 

(.nNh^l I l Nil \'l\ *• • I \ N ! <i *. < II II k’» l.YINii-IM HDnPICU. 

vl i<i||.oN I* IN l*A l ir'JJ. v, 1 ill ..?*f \ UOSIUUI KUt 


FOURTH EDITION 


With 5 Plates and 354 ll.ustrations in the Text 



I ondon 

J. & X. CHURCHILL 

7 G^eat Marlborough 5trect 



un.wmi rv, aiis 


W. •* 

»■> 


i'll. LU., MUNTRIIH, 
Ti>NltIll I H.K, 







* 


t 




Contents 


P.fHT I 


XORMAL WL’aXAXCr 

Ovulation 

MensAiuation .. 

Fertilisation and I mplaxtation of cue Ovi m 9 

Chorion an'd Placenta. 

Amnion, I'mjjiligal Cord, and F«eh st 
The 0 ratio Uterus . 

The General Physiology of Pregnancy . 

The D?agn*)Sis o* Pregnancy' . 

AfuLTiFT.E Pregnancy 
Mana^kyvsnt of Normal Pregnancy 


i'v.i: 

1 

6 

27 

47 

62 

71 

83 

97 

104 


PA'$T it 

ABNORMAL P&KQXA$fr 

OLtgSHTOATJpN 

Albuminuria anj* FjClanPhia 
Hypkrembsi^ Gravidarum 
tliBgLEX Disorders # of Prbg^axcj . 
Displacements <Jp*rirE Or^viR* Ut^rj; 8® 

Malformations tme tTT»Rus!AND ¥regn*a*cy • 

• * • • • > 

Pb^ssVre symtoms 

IJTevk^ MdusS 

• «. • 

JAeCIUUAL E NDOMEfRITI| • 

Hydramnios 


106 

1#3 

126 

132* 

14t 

14§ 

143 

167 , 

159 





viii 


CONTENTS 


4>p the Placenta 

% • • 

Extra- tfncBiN]? Gestation 

Maternal Disorders A850ClAifi4 WITH FKBG:lANCY 
Ovarian Tumours and Pregnancy . 

Tumours of tIie Gravid Uterus . 

^i^MRTlON 

Death ani> Retention of Foetus in Utero 


»Mi:k 

16? 

188 

109 

214 

215 
218 
2^6 


PART Ill 

\OjfuAf, LAMftfJR. 

Clinical Phenomena.241 

Anatomy and Prysiologt of the First and Second Stages 254 

% 

' Anatomy and Physiology of the Third Stage . . . 279 

Mechanism . . . ~ 284 

Management .... 308 

Occipito-posterior Positions of^tiie Vertex . . . 337 


•PART IV 

4 B SOR HA L 4.4 BOf'li 

Classification 343 

FAcye Preset At ovs . 344 

43 row Presentations 3 

• 

Breech on J*elwc Presentations 358 

Transverse or Shoulder ^reSentatTons 377 

Labour ;j£6 ( 

Brolapse of the Uj*bili£al £ori* 389 

f’gLVic C<*rTRA<*rioN 394* 

B|ire Forms 8 f Contracted Pe#vis 4$3 

Abnormal Conditions of tYie S 4 ft PJItera £38 " 

Abnormalities in the action of the Cteruij 442 

Obstructed Labour, ‘ 455# 



CONTENDS 


IX 


RLFTITRE OF T1IE» I]jrEUI’S 

• 

Inversion of the ITtkrus 
A IS L^-FA1|X UM II .E»^>ltniTAG JE 
^OX-EXPlJLrilON *OP Th£ JPLAUENTA . . 
^POST-1'^RTUM LLeMORHIT£GE» . 
Labour pompi-kated by Kp lvmpsia 


‘ 9 


I'.V'.K 

462 

9 * 

480 

483 

510 

518 

527 

• »- 


V.hit v 


rui-: pruni'ERiuM *• 


• <1KVKI<AT< PHYSIOLOGY. .• * . 
PROCESS OF INVOLUTION 
MANAGEMENT Of TIIK PrEKPKRllJ V 


1*ULEPER AI- IXl’Ef'TTON .... 

I 

PLISJOAL VaHIETI F.< Of Pi' EISl'KK VL INFECTION 
Lot AI. P ELY TP I XF LAM MAT I ON 

PirLEti via.st \ Alba Dolexs * . . * . * 

I VI’LANpVl ATMOS' 0 % THE M*VMMAKY (I^AVI).S 
l^VKUPKKAL If .F.ftoKKir.KSE 
t I ‘ifOlt^OXJlPITlIEl.lOMA . * .• 

KEl’UOOreilVl# INSANITY* •. 

SUDDEN I>EATH IX TU L« I ’ f Kjy*i:IIIUM 


542 

548 

556 

563 


o • 9 
504 
598 
603 
606 
607 

. 613 


PART VJL M 

* 7 UK CHILD 3 

(; E N'lfflA L#M*^N AG EM EXT . 

Infant ^Fmkpin<4 * •. » ^ 

•MaNAGKMENI* ()F*PRF.M^Tl’1lE Ij* FaJS'I^ . 

I ) to f;<Ti ve# I) l^ruitii j*s 4 r: 

• AVpiiY'XLA « *. \ 

IttJUfclEd . 

® ^ 9 

,OPIITI^v£»flA NKQN^TOKUy 


• H.M. 


•* 

• 6 * 


tjlf 
62& 
6ji 
033 
Oil • 
046 * 






X 


PART yit 

OBSTETRVO c OPlfRA TICS8 


Artificial Interruption OFop^BcnritfCY 
Version ... 

Obstetric Forceps 
JIjesarean Section .... 
Craniotomy ; Decapitation ; Evisceration i . 
Symphysiotomy ; Pufijoion . 

Primary Repair of Tins Perineum . 


INDEX . 




“PAKT 1. 


NORMAL’ PREGNANCY. 


•Ovulation 

9 » 

The ova*y is the storehouse in which. egg-cells (oocytes) 
are preserve^ and from which*they are periodically liberate d 
during the years comprised between puberty and J the 
•nenopause. Ovulation is the pipces.i by which oocytes are 
_ discharged fr«m theit jfcotceting chambers—the Graafian 
follicles—into the peritoneal cavity ; this process includes 
the two stages of maturation (ripening) and dehiscence^ 
(rupture) of the follicles. A follicle in the resting phase 
before ripening has eommenced) lg>s deeply in the cortical 
layer of the ovary, separatecFfrom the surface by a stratum 
of ovarian tissue of variable thick nows. In the ripening 


process two changes occur : (1 )*W first approaches the surface, 
and finally bcconfbs parity extruded, forming a protuberance 
on tfye ovary. tl?e germ-epithelial covering at that spot being 
lost ; J2), it increases greatly in size. The structure of a 
ripening^folliclw is sHown^n Fig. 1. The process of ontrmjon) 
has not been fully studied, Jrat there occurs an undoubted 
displacement of the enlarging follicle towards the surface. 
The pauses ofjftpture^are afco^bsqjitfe and probably complex, 
*and ' fnany different * views concerning ..them : lu^e been 
advanced. great increase in the amount of liquor follicuji 
occurg during maturation, partly by trail sud atiog, from thq 
congested ovarian vessel^*and partly perhaps by secjjjtion 
<rom the proliferating cells of the granulosa ; towards 13 the 
' Ond # erf the. process chsemgri^iage may also occfJr inter the J 
fqllioie, causing £^*stidden®increa^5 'in tension which would 
easijy. determine Tupfur^. • Clark has 0 pointed, oty th&t there 
is during ovulation, 

•wllic§. hp bOlieVdi ^s<£picreases theigintra-fpllicHlardensiOn. 
In addition, fl feg eq.ftrati^e processes of -the nature of r^gergsis 
of our ^tfcat part»oftt^e wall pf the follicle.which lies exposed 
«E.M. “ 1 ' 



2 NORMAL PREGNANCY 

upon*the surface,*and is unsupported*by the ovarian Stroma, 
\fh|hh weaken it that it is unable to resist the high ten- { 
* sion within, and rupture results. Rupture is therefore due. 
to weakening from degeneration of the Vail of life follicle,' 
combined with increased "in Ira-follioular pension. • 

When the follicle ruptures, thc^oontained fluid esc&pes an^l# 



r^t^^^uSu) t^ccxU <Sfol.Lc.lf) * 

Sig. 1.—llipeuifl" Graafian Follicle protrflding iip<*n tho Snrfaco*of the 

(frvarp (IluAin.J 

* • . f . ‘ . • - 

%& a rule caries the oocyte ^jdthjt into the peritoneal cpvty* • 

• The discug prolig^rus is p^aall^ tylt noLaJjfayH, httachgd to 
*fche deepest part^i the jvan of thg fodlicje. ^Ta%el has showto 
fthat Jfatty fleg&ieration of thfe.granwlo^t cell| yefturs dufing 
maturation, and this,-by weflfening^pe ^tla^hrgents rrf The. 
.oocyte, no doubt assist,? its liberation arief escape from the 
follicle,* Occ^Kiofially two and gomefimes .three edeyte^ ar£ w 
fountain a. QraaflTft. fQllicJJp. ^ ^metifties jfllhol^g 









•OVULATION 


3 


m ay rupt ure detachm&n;t pccyrryi^;. 

ithia giyeH the opportunity*for ftmrian pregn ancy fo ^ise if 

{spermatozoa should chance to enter thc nipturcd follicle* 
i^see (h 1(h)) ; otherwise the otfcjyfe would perish tin situ and 
•non-detachment - thus become a possible cause of \ '* 

•but wcliave no definite information upon this fjoint. The 
hupnin oocyte is a large cell, 200/x inVliarftetcr. consisting 
the zona pellucid^ or sfriata (cell-envelope), the vitcllus or 
y^fk consisting of eparstfiy gwiriVdg,!; proto pl«as"fn (cell-body, 



*Fro. 2. — lTuman (•oryti* Stowing tke C.’oyau K&diutu, Zona Badiata, 
Granular Vrotpplusm. GeniupaL Yesicle, and Germinal Spot. 
(V*u der Stri«l»l,'frouf GaUfhin and Blacker.)^ • • 


cytoplasm),•The gennjrml^vesicJe (nucleus], anf^tlm^gcrmina^ 
spot (TiucleoJus)V All oocy/e sometimes contains two nuclei, 
and tl\ji nucleolus is not* infrequefitjy double. The hufhan . 
aoocy^ after tt% esc 4 a^e fro raj the. follicle, isfshovmjn Ei£. 2f 
it retains*a *covef jj*^of segerM laA/cgy of cfelte derived from 
ttfe discus prSligcru^ \*4ri«h ffcrve t*> pr<ft§ct ft duhng its • 
transit to tfiQ J^^llo^yuf tube f in the tube # t his* protective * 
poveijn^ di^ppearj. ffhs celT4 forihirfg the cogon#* radiQta 
are merely somewhat fcjteeialised celts pf tjje same origin as 
those of the di$cu£ prongjrus. • * / 

*. Q* 4?y^-the oopyte migrates fata 

■ ‘ ‘ * * * ' l-?Z ’ 
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NORMAL PREGNANCY 


the j&ilopian'tiib6. It was at one lime thought that?(luring 
oVyiati6r. tlie fimbria.' of thp ebcforainal ostium boi^mie turgid , 
like erectile tissue and spread over the ovfyy like the fingers 

of the hanfl, so that the dVum was diselferged directly intQ 

the mouth of*the tube itself. Thin vi<£yv appears to rest, 
upon fancy,* and is opposed to established clinical farfls. We, 

, hnow now*. 1 hat the oocyte- does not always enter the Fallopian 
tube of the shme side, but may pass across the pelvic 
peritoneal cavity and^ ente/ tin* opposite lube. This 
phenomenon, known as 1 external wandering.* has been 
demonstrated by * eases in v hieh a woman lias become 
Ipregiaant after Josing the ovary of one side anTl thp tube 6f 
t he other ; the discharged oocyte must, in such Vases, pass 
across the pouch of Douglas. The ({’stance between the ovary 
and the mouth of the opposite Fallopian tub*; is not great, 
and may be reduced by the pelvic congestion accompanying 
"ovulation. The oocyte lull no locomotive power of its 
own, and must be carried by peritoneal currents from the. 
ovary to the tube. There is no difficulty in believing that 
such currents exist jri .the neighbourhood of the abdominal 
ostia, for the c ilia covering the mucous surfaces of the 
fimbria; work towards Ahc uterm. and naturallyi# set. up 
currents travelling in that dyvetion in the thin layer*of 
fluid which covers ‘the peritoneum. Their existence in 
lcyyer animals has been actually d-morstrated by* injecting 
insoluble particles into the peritoneal cavity ; »some of 
these have afterwards been fotfiid in*the tubes, having been . 
carried thither by pmatoneal ^nrrents. When once the 
oocyte has reached one oS tlift tubal fimbr«e c *t. is probul&ki 
utliat per istaltic contractions of the tubal mu&clc play a jyirt 
even morp important, than ciliary action in parsing it «n to 
The uterus. f 

'After tlie Graafian fojlisle has niptured and discharged it§ 
Contents, it undergoes important changes antk isTieneetyrtb# 
termed the corpus lufentr. A giVal dpgl^of attention has 
recently been pqid to b'ltH'thp Ht£iict*-uip and the functionsVf 
• this body,*anc#’ there is some* evidei?ce / .accui'nuluting /hat it 
may normally exert‘ a* certain cayvfrolKivg .influence «ifpun 
pregnancy, and' that morbid condition^® ofr the doVefoping 
ovwn * Within, th? uterus, and of thV corpus lutewm in tlie 
o valy, fretpi^nfcly^Vo-exist x 



C'(»RI’l T S LUTEUM 


The cavity of # tfye ruptured folJicle is at first*filled up withl 
blood effused from the she* oi rupture : the dug£ner^t<?d 1 
graliulosa cells ar« mostly cast off, their place being taken by • 
many* Inters of actively* proJifAatqig polygoiyil cells of 
•epitheloid charactty in which a yellow pigment called hi^in 
• Ijas appeared. These # «ellfc are therefore now sailed lutein' 
cells. So well marked are their eharaotershhat their present^ 
in a structure of hidotefminato nature is sulfieient to prove 
it-Ao be active ovarian tissue. •They arise either from the 


1 .ill fin 

1 iilVfV 


«r 

propi ia 


Pic., a. -I’orptiN lfttoilm rtiroe woi»4* after ^Menstruation, showing tlu 
l.'orxtml ItlewVclnl., tiio CoiAolutod LiTtein Layer, and the Vascular 
Tunica Prop*.a! (l<iftum.]P * * 

^UlMioclive.flssue celJs«of the tunkfti va^bulu^a oy from the 
rnuioJ^raiULgranirfosti. I?}^;h of tjiesg views has its Advocated, 

.but tljt*. mono recent observations have been uiuinpnwsly 
> in -<g^our of 1 the ip -the follicular 

Owipg to tlie C(fljapse of’^h^holltejp afte* evacuation of its 1 
contents the ^aJl becoiwes. coi^ oftited along its*eutiw length» 
froili‘the fdl-ijigtion ^f folds, artd the lutein l«tyer*tlius comes? 
to.acquire j*s $lmrfiet*ristic su^iourf outline (Fig. 3^. Subse- 
quentvcliangM Consist?ill the abs orpt ion of the central blood- 
V*lot, the •(*) tuple Je oec^U^iion of the cavity by *prftli few t ing 
lqtein’cell^, and gracljfal shr tpfr agf of the entire Jiody. Til) has 
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been feocntly-shown that masses of lutein cells can often be 
found Scattered through thg ovarian stroma-during preg¬ 
nancy^ so th'at their function is probably not limited to the 
repair of the ruptured Graa-Saij follicle. &oon th&jHtulp£eiJs 
undergo a kini} nf hyaline degeneration, losing their nuclei, 
and cell outlines, and becoming transformed into structure-, 
less masse**, ThesR masses in turn are replaced by connective} 
‘tissue which invades them from the surrounding ova*ianj 
stroma ; at t^is stage it is usually called tiie corpus filrrosyrrit 

or corpus albicans. Frequently the corpus albicans becomes 

divided into portivjn^ by ingrowing strands of stroma, so 

that a considerable number of white bodies, isolated frorh 
** - 

one another, may be found in an adult ovary. ‘Finally all 
trace of lutein cells disappears, gnjJ only a squall depressed’ 
ci catr ix remains.upon the surface of the ovaVy to indicate 
the previous existence of the corpus luteum. The length of 
time occupied by these changes is variable, becoming longer 
as age advances ; man3' ^peks or months are probably 
always required for their completion. 

During pregnancy the corpus luteum attains a greater size 
than when pregnancy does not occur ; it may continue to 
increase in size, probably,.from progressive haemorrhage, for 
f rh rp rfr. n T fnnr months and may come to occupy about one- 
tliixd of the whole ovarian area.' It then gradually' undergoes 
tho retrograde changes c just described, ^vhich are*no& com* 
fiiefed until after the termination of geslatibn. TJic large 
corpus luteum with in pragnanfcy was formerly called 
the ‘ true corpus lutcutn^’ ancj that fofrmdH when pregnancy 
does not oegur the 6 fals^ eo«pu\ luttfhm.’« ^fince thej*e js. 

essenftal differrtlce between them, either hi structure # or 
in the changes.they* undergo, these prunes arc meaningless ; 
tfie one is*no fnore * false ’ nor ‘ tnife ’ tLa^he other. 

Menstruation , 

It i^undqjibte^ly tryp fchafc the"pjocesses of ovulation and 
.menstrua ti#n a*e # closely related to otyeanother ; but.Whether 
’th^y are coincident or Consecft* ve, £if^f*c<2n£ecytive, ^glfio^ 
pr^tedesT-th^ .other, wetio not know with^cei^intj*. *That* 
raen^madtion^is jft>t essential to the crtjcup^nce of pregnancy* 
and^Jat a ferti lifted ovum tfe successfully jnfplantdd 



MENSTRUATION 


upon % quiescent ewfoftietjium, is well known ; fof.pzeg- 
lfancy may occur* either# fibfey^ the establishment' of* the' 
menstrual function at puberty, after the mcnopaftse, or. 
during an temporary suspension erf menstruation such as that 


■V. r^:V-: D la integrate/* 



Glandular 

li0me!\ 


Blood 

vessel 


Mu^cvUaris 


Fit -1.— Vertical tSgc^on of $ndogietrhim during th% Firsj; •I)ay*of« 

( Mcm^ruafcem. * ^Schiifer.^ 

which usually accompanies jactation. Tljere.is, ^however, 



__^h^tiliHfld nvjiim ; • fore regulayty of the 

•men^isrual function- is the.*ule in fertile* wonfen, ancU^niical 
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observations indicate that conception, although it may 11 occur 
at &ijy jjoilit in the menstrual cvche, is most likely to occur 
during the days which immediately foJJow a menstrual 
period. Frcgn careful q] initial observations upon eases in 
which the ovaries were examined in r the, course of opera¬ 
tions, Fraenkcl has expressed tht? opinion that ovliiation 
($dmarily occurs sobn after the close of-a menstrual period. 
This view also receives support from tH’e fact that the changes 
which the uterine mucous 'mpmbranc undergoes during 
menstruation present certain well-marked resemblances to 
thgjsc which immedifttily follow**ifpon conception and result 
in the formation, of the decidua. »So marked is c thc r resem- 
blance that many writers now speak of the endometrium 
during menstruation as the nienstmrl decidua. 

The anatomy of menstruation has been recently studied 
by Gebhard, Sellheim. and others in human uteri removed 
diiring a menstrual period. f I^ie earliest - changes appear to 
be hyperiojnia and swelling of the m uco& a, associated with 
engorgement of blood-vessels, which is most marked in the 
superficial capillaries (^’ig. 4 ). The gland s become elongated 
and irregularly dilated, presenting a somewhat cpr fc screw 
outline ; when se&i in longit udinal section tke dilated‘‘union 


is irregularly divided by tra'h^verse septa upon which 
proliferating epithelkuili is seen ; the inter-glandular c?6n- 
n^Qt^ve tissue increases in amount, beComws looker in feat ure, 
and sometimes shows traces of infiltration with leucocytes 

(pre-menstrual plftr;e). A _ litlaker, small interstitial 

haemorr hag es appear, situated chiefly beneath Vie superficial 
columnar epithelium, and a?, ft fesult pstchcA of these cells*’* 

• B It ^ 

^bec6me thrown off; but the amount of tissue lost in tfyie 
t way is very email. is uncertain whether the haftnorrhages- 
ar S due to diapedesis, or fo degeneration rfnCk-rupture of"the 


C alls v>f the capillaries. Tlfo menstfoal flow comes in^part 
dm thy denuded patches, Ipit probably fhe whole of jft wo 
greatly congested c mycosa flleeds°tntyfe or“Je«^. y In Additiop a 
lacgp.anxgtint>o£ mycJUs is.<pro&u£ed byitheactjye°glands w and* 
this substance fo^ms a consideftible port^nf °th4 piflk of /the 
menstrual jfruifl. There ls®no formatcon, of cejls in the 

connective tissue, such $s occurs in pregifency.• The mucoid 
‘ membrane *bf' the ^cervix takes little v orcng part 4 i*i these! 
changes* If aij ovhm becom.es JertilisedVfurther important 
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developments occair in**thp endometrium, resulting *in the* 
tor mat ion of Hie decidua of pregnancy ; if not, the eongdttion 
subsides, the darpaged surface is repaired, the glands Become* 
,ina£frive* and the*mucous membrane passes again into the 
, phase of quiescence. 

Th^most import an ^difference between the mucosa during 
menstruation and tlie decidua of pregnancy is th#s formation 
in flic latter of .the characteristic decidual cells ; in mos£ 
qfrhcr respects th*e resemblance* between them* is striking. 


Fertilisation and Implantation 

The pfoocss of fertilisation consists in the union of the 
,male element (spermatozoon ftr male gamete) with the 
Jemal® elemefit (oocyte or female gamete). From what we 
know of Ihe process in lower mammals there is reason to 
believe that the spermatozoon and oocyte usually meet rci 
pthe Fallopian tube. We have seen that, the oocyte may be 
carried into the tube by perjjoneal oftrrents and then passed 
on by the action of the ciliated epithelium and tubal muscle. 
The spermatozoon makes its^wuy upwards from the vagina 
by mcmns # of the propelling apparatus *Hth which it is 
provided, consisting of a long tail which acts like a paddle 
in driving it forward through the thmjaycr of fluid which 
cover* tfle mucous membranes. The activity of the sperma¬ 
tozoa is very great in certain animals, for they can tflav?l 
from the vagina into The peritoneal cavjfcy in a few hours. 
It is somewhat doubtful jjrhothcr # tfieir progress is opposedj 

the action fit' fcli ciliated epithelium, for^tlie existence! 
oi ascending hurronts in the secretions ftf the genital tractf 
ln?s> been demonstrated bv Bond*, who placed insoluble 5 
partMes of colouring-milter in the vagina-,*and recovered 
,them ^ in the Fallopian tube on operation a few days later. 
rXh ^une* qocupie$i by th e •transit Through thc^tube in the, 
human species ts.upkno^n 3 »lsutJfrom comparative observa-' 
fflons, it is befleyed not. U) exceed j ^wktv-fpiy j^^ ra (Teacher), - 
It Is' oossi MeJbr Spgrnwtozoad:6 lie in wav^Jor the oocytp pj 

«Fallopjftn5&e foj cpnsidb|able» jferiods ; thus they have 
been .found ®,]Wc Jh a human Fallopian tribe removed 
'^nd the last act*of Ibxqpl mttfrqpurse. 

Only *ohe t spermatozoon is required for the fertilisatiqp*of an 
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oocyte* and of*the enormous mujibcfrs*found in the stminaf 
fluid •neatly all must perish # vytlfoiit achieving their physicf- 
4 ogical *destiny. The fertilised egg-cell is termed morpho¬ 
logically the zygote ; clinitally it, is convenient to call it 
the gvum, a term which may be applied at all stages of its 
development* 

The details of the process of fertilisation naturally cannot* 
be studied in tliS human species ; most of what wo krtow 




b 


Yin. 5.—The Process of Fertilisation in dip Moftso, after Kubotta. (Von, 

Wuiolcol.) 

n. Fcuptiatiou by a Hpcun&toroon. h. Formation ol |»olnr 1 h*1}, .ui<1 lust division ol» 
(•egnyatatiAfnoi'leAi. < Binary tin Mi§n of tlit p\um. “ 


comers from observations upon celtwtin of the echinoderms 
a^d ascarides which possess trail parent oocytes.bul yttbotta 
has recbntly*succeeded in stiAljyjfg fertilftrftign inihp rrfOfise. 
*Jhe matter c$n onfy be fjrieffy referred here. 

# Imigediafolys before the utfion *of* the sp'dknafcozootv and 
oocyte, cprt&jR changes «qpur ^i«the gu&fcfu» (tefihinal ve^de) 
of* the latter, *esu4tmg insthc oxtrusionV>f en^’or tVo«nmufce 
portions of its substaihee, with a catering of*ppjtoplaam,, 
benpath the zonafradiata ; tho o«^rftded vottions are«t«rmed 
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the p ftiar globu les. butf thffir significance is quite unknown, 
And tfiey soonaisappcar.Tty? polar globules -c&JT^with 
ytern one half e of tfra .jQhxaruatin l o o p s (or chromoaoxouec^ 
whi«h the germinal vehicle originally contained ; conse¬ 
quently the lattqr when fertilised contains only one h^lf of 
( its prdper number. It is possible that this process deter* 
mines the occurrence of variations in hereditary characters!* 
Ab the human oocyte 'po&sefc&ea no micropyle, ouch as exists 4 
i»i the invertebrates, the spermatozoon penetrates (Fig. 5 , a) 
the zona radiata' (z. pellucida )" 'and when the head has 
entered, tlie tail separate* and disappears. 'The human 
egg-ce|J is ft large cell 200/x in diameter, and visibly to the 
naked efo ; tlie head of tlie spermatozoon measures about 
op, in length Attention* has 1 * recently been paid to the 
behaviour of the nuclei during fertilisation, and observa¬ 
tions on loMcr animals liave established the following facts. 
The included head of the spermatozoon {male pronucleus) 
and the germinal vesicle of the ovum (female pronucleus), 


each divides into two, and active hdfrypkinetic changes occur.I 
After an interval the four nuclei fuse to form a single nucleaii 
spindle to which an equq} # number of chromatin loops 
{chromosomes) i* contributed by „ the iual^ and female pro 4 
nuclei. Every*cell formed from the fertilised ovum therefore 
contains chromosomes derived origkia*llv from each parent 
(Adumf). # , 

The cell resulting from fusion oi the two pronu<2Tei**is 
the fertilised ovum or 'zygoK r The feftilv^fd ovum now starts 
immediately, ^ipon p a caree® of pi traordinary activity by 
Vvhich all Ujc* organs arid «ti«^ies of an mety vidual humarf 
bpdy are forfned from it by cell-divisiofi and differentiation. 
The process* of cell t*nu Implication iirrits earliest stages is 
kmAvn as the ttQT&entaHpn of the ovum. The segmentation 
nucleus first divides "into halves, which recede towards 
‘ ojjgosit# poles of the coll jFig. 5 . b ); an equatorial or peda^ 
line of*diVisioA # i^*then‘/orBaea*bctweeu 7 tljom which’ divides 
•the entire tfytqplagm in ( tw© (Fig^ 5 , r> # The same process 
itf repeated fh thc^t\#o new® cells, and being'Continued ki- 
. definitely, thq evqjh •multiplies*' by binary division, into 
2 , \ $, 16 «, 3 fl, Ac.,"cells. In thi£ manner a solict cluster or 
globe of* cells is Worthed, called the mtirifQfm dxxly* This 
*body°npxt becomes convert ec^ into the blastoiermyp 
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or blastocyst by* the formation of .fluid* in the centre, Much 
grcfttTy iifovcnses its size, aivlrby axcentric pressure causes 

Ihe cells to ‘become battened and arranged around the 
periphery. This process^lias*been describecfby Vail Bonoden 
in the rabbit (Fig. (>). He* found that* at % first the wall of 
the blastocyst consisted of two layers of cells, the* outer 

•* • t 

coipplele, the inner incomplete ; later si third layer of cells 
1 was developed betVeen these two wlierti they .were in contact. 
These three layers of cells constitute the trilaminar blasti* 
derm, and from them all tlie tissues of the body are subse- 
qnehtly developed. • r llhe outerri,*? called the ectoderm, the 

inner the entbderpi, the 



Fir*. (».•—-Bi-lamumr Blastodermic 
VcsThe of'Rabbit. (Van Bonedcm.) 


middle layer the ineso- 
dev?n. r Jn man the primi¬ 
tive ectoderm is of great 
importance, and is speci¬ 
ally designated as tin* 
troph oblast (ride infra). 
s Immediately preceding 
the appearance of its third 
layer a small area of 
t hiokeningi is formed upon 
^tlie ectodermic layer of 
the blastocyst, which* is 
the* ifiivt indieafhm of 

the body of the future 
& 


rrt. K.'i.xi.-nnroll*. wLfitiUni' in..-.-Us. •embryo. and is called the 
c./». Zona jH'llurirru . * . * 

• , • embryonic afe/i ; a shallow 

longitudinal groove soon appears .along thin, area, wjikih, 

is the first foreshadowing of the vertebral lolumn, apd 


Zona jiHInruri. 


^is called the primitiveyro&ve. The emVryonic area, with cts 
primitive groove, represents that portion ct\ the ee.todVrm 
which*in alone concerned in the formation of the body of the 
p.mbrye • it # is known as th© o embryonic ectoderm ; thi^jjp- 
nfiainder plays a different part, and il^s wiiji.tjfts portion that 


•wp are new chiefly «3onc*mdd. «* Text, bopks # qf Embryology 


must be referred*to for a fuller* description of yie«forcg©iitg 
stages and for an account frf the TJev(?l(^maent of thV* 
* epidermal,' skeletal, and'Visceral systeftns*; d>v.t the-/ate 
of the. ektTti-einbrySnic portion of the‘'ovum is intimately 
concerned with the a nutrition and dfeyelopment v o¥ "the 
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fa»tus“iw ute.ro, aii^l is therefore of immediate importance in 
obstetrics. ' ' 

» At tins slagp of development begins the formation of*» 
the apettal fecial (envelopes, the 'chorion and amnion, which, 
fulfil the doubly functions of nutrition and protection 1 , 
^throughout tin* whole* period of intra-uterine life, hi the 
earliest human ova which have* be?n described, viz. thqse 
of 5*n ^ce-Tcaehcsr and Peters, the formation of these mem¬ 
branes has already commenced' They appear in the human 
species probably limeh earlier (relatively) than in birds— 
the creatures in whom t/icvr de- .. w 
velopnynt *has been most care- 11,1 h r<u1 " 

r fully studied. 

, The development °£ fcPtal 
envelopes in fhe chick is as follows. 

Chorion and amnion are developed 
together, and subsequently I’ffVer- 
eniialed for the special functions 
they have to fulfil. Tljyv are 
formed from folds which spring 
up from the head and tail*ends, 
and lalergjj boundaries: of (he eiy- 
Irt-vo. and grew o\er its dorsal 
suriace. r rhese folds eonsisl of a 
rloul/le layer of epibki.,! cells with* 
mesoblast. cells between them, 

'Flu* inner laver of the- blastoderm 

-* ■ -X 

(hypoblast) tribes no sh^re in thp- 
•process. Crsj dually- they coaio. ce. producing. a jnembrane 
wyieh has the form of a closed hood : it consists of a cen¬ 
tral layer,of mesobk.st cells, covered externally and inter- 

• » ^ , * ••• 

nally by a layer’of ejyblast cells (Fig. 7). This single 
membrane -now splits into two, the line of cleavage passing^ 

• through the centre of tpe mesoblast layer. t> Thiv Pro, 
membranes aife, .farmed*. the raider (further from the cm 1 
‘bryonie ared) exferda-1-.epibla^tic.icovering, the 

iim6r having, an "internal epi bias tic covering ; .'he former is 
. fcita chorio?i, tip; hitter 4hc ai&niou. 

Recent ^observations upon the development of tower - 
’ mammuls havered AS the belief that a different inode of * 
"development of tfy.V foetafP membranes occurs in th^in^ and 



Flu. 7.—Scheme »)f I)e*‘ 4 #lou- 
nieiit of the Anutiou 
iU) l ('hnrion in the ('hick. 
(\ r on Winckt'l.) 
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the appearances found in the earliest huyi%n ova described 
mdkj it plobable that this •nf>de df development obtains in 
*tnan also. This method is diagrammatically represented*in 



h 

i An.imit.ir mlc 





^io. S.—Scheme of •Dlvelopmjwif of \t)e Hmmoi? ft# Lowei- iftainmals^ 
•nd Br»bably*in ftaif. (Y«>r» Wifick^ 

Pig-. 8. Upon a part t>£* tin* turft*je**o? «tij} Ib’l^toderuup . 
vesicle the ep ffrlas^, fipjjts* forming a small T^aae^uJclolejf by 
epiblast cells ;• this^epr&sents the earlidft sign of tin# amniotie 1 
sac 8. a ).* At ftihe extremities of flljls space t^e*meso- 






AMNION 


blast £ells proliferate, f>ut*more markedly at one enS than 
the other. The epiblaattc *floo* of this primitive *ami$<ftic 
cavity corresponds to tho mbryynic area, and the special* 
proliferation of tfio mesoblast tikes, place at tl\p end which 
ultimately becon^s *the head of the embryo. Tho n*eso- 
blast did Is at the he^d £kid now penetrate the roof of the 
unmiotic cavity and split it into two “layers, <he proeg^j 
gradually passing over*to the tail end (Fig.* 8. b. c). In this 
miy the amniot'ic cavity Incomes completely cut off by 
mesoblast ^clls from the epiblas? wall of the blastodermic 
vesicle. The body of the embryo ha* I5y this time become 
outlined, and, with its amnion and umbilical vesicle* sinks 
# away from the surface : tlie layer />f mesoblast which has 
.formed over the aninjoi*splits in two, and becomes attached 
in part to the wall of the blastodermic vesicle, in part to the 
amnion. The blastodermic wall, consisting now of an outer 
cpiblastic and an inner misoblastic layer, becomes thV 
♦chorion ; the zona pellueida lias disappeared. The embryo, 
with its amnion and umbilical vesfcle, would now lie free 
in the interior, but for the fact thaj a mosoblastic. stalk 
attaches its tail end to the of the blastodermic vesicle ; 
this represents die veiftral stalk* (Fig. 8, V- d). Thus are 
f dirt) ted two embryonic coverings ; the inner, or amnion, is 
closed from the outset and is cut out. c*f the primitive epi- 
blast • the op ter »epr<*>ents the primitive epiblas^ waji of 
the blastocyst with its mesoblast lining, and ultimately*this 

layer becomes the chorion.* 

• • ( 

\Vhen this* method development obtains, the early 
• tijnb^yo is in *11118 \my *ut 1)11 ^-except wher* tl^. ventral 
•stalk is formed —from tho periphery of tlfc developing ovum. , 
It carries Adth it $ certain supply ol* nutritive material 
contitined in tho*luxtbilica^vesicly. 'Hiis struct ure*represenfs 
,the inper ectodermic htyer of the blastocyst- cut gif •froni, 
dfche^eripliery by. ^he pr«Jlifeyition and splitting pi tHb 
mespblast Iayer\*Ip bird# atai reptiles tip umbilical vesicle* 
is of largo sike. pud, no clpul^. |?lay* an *ipipoftant*part iit 
nutrition ; # ipjnan ^nd*most either mammal! it Ts small anefc 
juumportapt'. • is* wt* shall mhnecha* cly see, cjianges ojeur 
iat a \ery eaily^peficnt in man by wfiich the ovum is enabled 
fto obtain*tiie nutjii»enV it requires directly ^rouith? maternal 
5 tissues. 
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TlTe earliest stages ot' doviJopTnent^ which havfe been 
ofagHrcdin human ova aptye^r fo■correspond approximately 
to thcVage vvliich has just boon described.. A human ovum 
from a case # of complete abortion has reeeiftly been •lescyribed 
by JSrv*fce and Teacher wlfich represents earlier stage of 
development than any previously •described. This ftvnm is 
^Ijown in ifrs contamiu^ strip of decidua in Fig. 1). Cireum* 
stances were linfisually favourable feu* tluvleieniiiiiatioTi of 
the date of aonceptioti, and according t<f the authors tin* 

period of de\elopment may authori¬ 
tatively be # placed at about fourteen 
days, the limits of probability being 
jwelvo tu lift.een days. Before the 
description # of # this specimen, an* 
ovum described by Inters wys be¬ 
lieved lo be the earliest, and this 
w;i' (Violated b\ liim at three to 
lour days’ development only. Rut # 
^he P»ifcce-Tone her ovum is nb\i- 
onslv an earlier stage than the Peters 
ovum. B .and it is certain that the 
period of dcwoloptiymt of tlr* latter 

has bevn greatly under estimated : 

- . • *• ■ 

this w accounted tor in part by the 
»bvn(;c. in •(•etuis' ease, Vfro.xuot 
elinieal data, the specimen •being a 
post-mc^flem *one from a ease of 
v^ieidt* From" tins •point"enwards 
we vftiftec^rdingly j>»iy?*ed upon tlje, 
result.-of direct observation iipont]u\ 
human ovum ifistoftTI of •following tin* doubt ful •guidance, of 
mi pa ra tfve cm l > ryology. 

r Khc* % general structure* of the’1$ryce Teacher ovum is 
Aiagmijnnni^ically represented ii* Fig. 10. and t4iaf of Vcderjj 
in Fig. 11 ; botji forresjmrfrJ t*f a^age^cyiGderifbly further 
tidvanctkl th»n bla*4.ol*ysJ sbpvvi ip fri£ .* 6 . 'Flic *ceNs 
5>f the prinfitivt 1 . ectoderm Iwfve prcjifejafed^anil now/ferm 
a poti ciliated layer ; t.ho aii?nioi» f£ts cyit off*<fu<j. 

included, probably in the manner ctes('ffl)*d <# by floblitta. 

I hc'cefls t>f tfee eTitoiierm have not jjfolkferated to*the same 
extefttwas tho^e of fhe ectoderm, •and flip cntodeniiic? vesiefe 


V 


Flu. 0. - Teach*!* 

(>\um with the poitimi 
otedoriaua in which it 
was imbedded. The 
prominent oval lo&alo 
is the site of iinplan¬ 
tation. (Uryeo and 
Tcucher.fc 
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is of relatively vejy^malf siz^o. In t)ie figure frhe mesoderm 
forms a solid mass of cells filliVig^i^e central part of tlm* ovhm 
and surrounding ayd separating the entodermic and amfiiotie 
vesicle**. »At a la let 1 stage,.when tike ovum has grown larger, 
the mesoderm sp!it$ into two layers, the outer going wi,th 
4he tropfioblast to form, the chorion, the inner agoing with 
t&e amnion and the entodermic vehicle'. The oinking of 
the amniolic vesicle arid embryonic entoderm into the 



>»»• i«r 

?Ta. 1U. -liitt^rain- op tho llrvce-Teacher Ovum. The cavity of tho 
blastocyst i<? completely filial with iue>obla.st cells, and imbedded 

• iho,jf»in are tho amniotir, ^*nd 4mJ» formic \ ossicles. . P.c . point of 
. a entrance; c.yr., cyto-trophoblosl ; pi., pl«isn.*di-trophobfu.st; u.z., 

deer otic /one of decidua ; gl. f gland ; opp., capillary ; pi 1 ., masses of 
plasuuxliu/n invading, efipilluiieH. (Bryce ami ToaiAior.) 

; > * ’ * 

« rj I 

interior # of the blastocyst is a 'process which is not, at 
profit cledrly understood in t he Jmnnui ovum. The relation? 
of the bkistooyy^..to fclu^ nzrternal tissues^ at this stage 
i»°a point of ih<£ greatestimportance, and the observations, 
of HiYbrcch^ # (yonfparal ; ve), of Peters, and>of ^Bryce and 
Tocher permit ojf h fairly cletttj accoiftit being now given, of 
wliat pbtainsjn; the human ovum. * ' * 3 * 

• The ovum of ByyA? and Teacher* and tlytft of Pejors, 
were botlipfound to completely imbedded in the d$c*4 ua 

• Vm., * 2 

• • « 
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IMBRDfilNO OF THE OVUM 

• • •* - 

(Figs. 10 and I 'Hie pcf^it of penetration is represented 

in the former by a minute de^rt,*ssion of the surface*w^iere 
th6 epithelium is^oat, and a email area of bJuvd clot i« secu ; • 
in lift; Jitter i/, is represented &y a <mi of fibrin of eon-^ 
»siderably larger aizc. * How'did the 'ovum j>cnejtrate*the 
'jlecidua and bury iW^df" completely in this way ! The 
cell$ of the trophoblast are capable of exyrting a dost rift** 
five action upoif the maternal tissues. and thus a bed is 
excavated in which.the ovum lies^md within \rtiich it further 
develops. After imbedding, the fropho blast shows extra- 

m * ™ • 


< J\ hill 

\ i*-g 

A 

I'.hi 11. 





. • • 



I'llum 



, Kiii hi \ ,i 


f^Ki. 12.- I*ii!>«*ililir.g oi' tic* [Inman Ovum. • (1 lijignunumtif, 

•• nlVr 

• 

ordinary prolifrmtive aeliritv. while the other parts of the 
.blastocyst^ remain almost «|uiescVn]. Xot only d«e^ the 
tio>h^blast atea eiUv’gc* rnfadly.hut in it rapid cfll-imifiiph* # 
cation aNo* oceii**.. form tug* *a fluck stiffittfied layer. In 
both the Bryee.Teac*heP and Vclers # ova lke # tfophdblast is* 
ditlcruitiatftl tilp t\w.i # ]fhrts, <^ne whieji consists of nucleated* 
^protrtplasmie biu^ byinfls. aufl reticula ip which, no £ell 
'outlines eau«W! distinguished the itavmydi-lrpphoblast or 
"ygry/taaf- "and • qiu? ^wliich ^consists of glcfintte eell^ -*the» 
cylo-Irbphotylast. Th*i plasmo(iial»bands are arranged errodnd 

^ 2 1 ~2 
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• ® • • 

, the ^blastocyst in tho form of & widely stp^eading network, 

irffco tjie spaces of which pnfes edlumus of the cells of the 
■ cy to-tropho blast; in the meshes which, of course, form'-an 
: inter-comm«nicating systetn. a quantity of lnatetfiai 4)lood 
. is filso to be found. The protoplasm* of the plasmodi- c 
trophoblastls minutely vacuolated, aftul by fusion of Adjacent' 
t cracuoles lfirge spaces tn-c formed in the plasmodia, many 
of which are seen to contain malernal blood. The space 
•occupied by‘the trophoblastic network Jias been excavated 
H the decidual membrane, and,, the steps b# which the 
excavatio'n is earned out arc shown diagramrnatioalIv in 
Fig. '.'2. Jt. is- believed that this elTect is produced by a 
fcolvent action exerted-upon the maternal cells by a proteq- 
Uytic ferment produced by the trbphoblast. As will be seen 
|ater on the maternal tissues in contact with the ovum show 
{evidence of ^protective reaction, the object of which appears 
to be to defend themselves against encroachments. 

At the periphery of the trophoblastic zone are to be seen 
-large maternal capillaries whlih have been penetrated by 
: plasmodia ; the latter appear to have destroyed the endothe¬ 
lium and to have then .enter*?.1 into the lumen of the vessel. 
.This process explains the presence^ maternal Jblo6d in the 
|spaces of the plasmodial network. This blood docs not cotffcu- 
jlate, anddhere is no cloubt tlml it serves to nourish the cm- 
^■yonic structures. After a time 11ft:blond begins to ctVculate 
through the meshes, although at the beginning of tlfe process 
it is necessarilySitagpant. y this r way we see that the 
nutrition of the ovum "from tiiatQrn&l source** is provided, for 
]^t a veny (*u-Jy period oi develspment. exi.st<yice r of 
sflcli an arrangement as this in the mammalian ovun\ was 
c first described by^Hutirecht -in tjj# <;usc of the hedgehog, 
and the observations of grycc ,and Teacdicr have demon¬ 
strated the occurrence bf a precisely similar prpeess in 

e . *. # , 

It will be aptfirent that aft*tlWa stagp*yfe development of 
1 hofly of\he**rtibry«*has t&rdly begun, tbe^lastocyst con- e 
sisting, apirt From thj trophbhlast ton?, of^t^p Small'vehicles 
otyy, ^presenting* the* amni&lic* ve%i^e; ectodermal 

structure whiohjhas Jiecn out off frorh tfio ^todermaflayer, 
and the fcthe* a small entwlermic wtlcl* wjiich rcjprenents tire 
original inner layer of the tri-^rilinar fiUstoderm.^ the space 
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• •* 

between them isfxfcupicd a mass of cells representing the* 
mesoderm. The floor of the amniotic vesicle is*nfuch , 
thicker than thc%ther parts (Fjg. 13), and this small area 
represents the mbrytmc area (ecjodtm), and indicates the 

•sj)ot at, which th<? body of the embryo will be laid down, 
it is visible clearly in*the ovum of Peters, but not in that 
of Ui •yce-Teacher. It yill be recollected that the amniotlfl • 

and entodermic .vesicles remain in connection with the 

« • • 


Entoderm i 


Mesoderm 



Coelom 

Trophoblasf 

Mesoderm 

Entoderm 
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Embryonic Ectoderm 

• 

YolPSacf 


Fin. 1.1— Kighryoiiic Aic^in l’etci** Ovflui. ^flnluhin ami Mucker.) 


.trophqblast by a mesodermic prdeegs, the ventral or Body 
staik^not sliotvn in.bjg. 11^, hfot represented diagnmiinatftally 
in Fjg. ft * The geitfxxiomic* Vesk‘1* corresponds with the 
yolk sac, a sfruoture c 4 great importance* in the tffevelop-* 
meilt *of btrtU <md* rcptilcs^*since j,t contains* a store of* 
# mitrijnent upon wjnch ilufgrowiTig ovum dra.ws. Jn niamuihls 
generally, and •especially in man, thjp structure is unim- 
portant^aVthe pspsji^t stage ; and has little if tmy'nutyitivo 
fiyictifln. « 4 “ 
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. It \yijl now bo necessary to j.onsider maternal stnie- 
turw yi whigh the ovum Ifasf found a lodgment. 

ruder the stimulus of the implantation of the fertilised 
ovum in the uterus, the endometriujn.of t)ic\\y_liol^. bjftly of 
the* organ becomes convertod into ' the*decidua, but the 
mucous membrane o'.’ the cervix, as a tylo. remains pract i<*ally 
.unaltered ^Fig. J4). In a few east's definite decidual,for- 



Hecidua 
vet a 


Pro. 1 1 .—UforuK^w 

« • • 


li«Wvum«of Four Weeks’ <ieMatiim. . Nsifmnl 
(Minimi.) • • 


matior> has, however. # be£n observed in the « ervix v Thi^ 
reaction ofathe cndometriuiq in pregnar^y is of great interest 
and will be ref<frred t*> •agitili «ri eoiiiNjetion * wlith £ubal 
•gestatifln. As 4h*h ovftln eiJarg*s,»it*bea<mies possible to 
■ speak of t lnee distinefc portions of frbeiflecjfly<} * (I) a lingo 
extent qf the membrane whfhh is ftot«in Tljrert »(>nt act* with # 
the ovum at all, ^allc^J tlit* decidua verb ( ]VV.^>»(2) a portion 
in fconta£t \wth t^e base of the ovTytf, galled iXiv^dccidud 
basat-ieov serolina^ ;• aiyl *(3) a portion eiudosihg tfie 
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remainder of tlu> ♦vum, tcuncd the decidua capsularis or < 
rejlfxa (IJ.('.) (Fig. J 5). Ttte*tefti»‘ deciduareflexa ‘ inc^ieS-tes 
an t)ld view of U14 formal ion of this portion of the membrane, 
whieUwa* thaljhoovjim attached itself to the surface of the 



’Flu. 15.—-Uterus witlii »vum at aUbutlLVn V&eks' (Ji'shitfcm. 

. .• • **• *<Jalabfn an<I Ulueker.) # # 

****** • t . 

decidua, and late* cfh camie en#]oscTl by the growth of a rmg 

of deejdual tksae aVmind it, which, Ultimately meeting over 
the free pwki of theovifm, completely enveloped*it * We now 
know Tiiat* no such jV’ocess <Se # cursi; thcovurti imbedded in 
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tlupdecidua from the outset; deiidua ancfoVum develop pari 
in this position, thus preserving the original relation ; ' 
and ‘ decidua capsular is’ t is therefore a * 1 ) 61101 ' term than 
‘ decidua rtflexa.’ The'dcvidua busalic itt tllC tllCd upoil'wllicll 
the placenta is subsequently formed in the great majority of 
instances^ although exceptions occur which will be referred 



DUatet. gLsiruL * Decidual sinus , 


1*10. Hi,—OoehhLi Vera: ('onq>:u*t Layer. «To the ripWi of the figure 
1 tin* dftjiduhl cells jirn closely priukcM uhil polygonal; to the left 
1 hey are looser, and oval or glohuhif. * 

*m l * 


• «. • v 

, to later oft. The word ‘ .'.erqtina ’ of; presses f.he vie& o'i 
William Hunter that tht fvipn chtered* rife uf-erus from t,he 
/tube beneqth ,tfie decidua, faisiiTg'it- 'up *fTvm # the wall of 
the uterus ; later on a pew formation, ctf decidua occurred at 
the base of the ovum (serotinus --late)!' We* c are uhacquo'mtellr 
with the .functions of* the decidua vo.ra. . *' * • 

iCJb parts ofc the /decidua have, the si me‘general structure, 
and. ka has-been already noted., the^membraffe bears*>a t 
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certain rcsembJaifc<! to the menstruating endometriuyv The 
• principal gross change which has occurred is the differentiation 
of tjie decidua intef two layers, the superficial compact and deep 
caverrObns layers Tha latter rests. directly upon*the uterine 
luuscle. m r rhe deep layer is rendered cavernous by v£ry 
'marked, active dilatation of the deep portions o^ the uterine 



glands which forgi spaces pf'variod size and shaj^ 3 wifclT an* 
, ep^thwlial lining sht>\ving ev1den*ces£ofractiveot*ll proliferation 
(Fig. 11). The^usorficiftHaye^ consfsts o? &g*onjpacl mass 
of ‘ (\e<5idual*oe41s»’ iif yflich appear^tore and there dilated 
wtprjll4ric^—-the. ‘^qpuKiaf sinuses ’ ^Fig. 16.). T he "greater 
. S l ft{^epifeelium isjost, *ind *ery.fe\Y„ glands 
ggn be t*een in this .l%yer. Where choripnic tolli coipe' in 

0 m 9 • 

contact wirti the decidua certain £tykin^ i^r net oral changes 
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t occur which will be referred tv later <tu% The cavernous 
lrfytrjrt well marked in lhe*dt*cidifa buna I is. but is not nearly 
so well differentiated in tlie other parts of .the decidua. The 
‘ decidual /jells ' are .specialised connective-tissue •colls ; 
in #most situations tliey 'are closely packed together and. 
become polygonal from pressure wl^jere the arrangement is* 
Jooscr they assn mb a Spherical or oval shape. Their nuclei 
are large and globular. Among thV decidual cells arc seen 
numerous suraII interstitial lncmorrhages. and here and there 
some, leucocytic, infiltration (l 4 Jg. IG). Th^ differences 
between the dccid?ia*and the “normal endometrium may be 
briefly- summed up as follows : (1) formation of.decidual 
cells; (2) hypertrophy and dilatation of the deepest por¬ 
tions of the glands ; (.*t) increased vascularity, leading to 
formation of widely dilated capillaries or ‘ sinuxm,' and 
interstitial lyemorrhagex : (4) extensive loss of the surface 
epithelium ; (n) division into two layers the superficial 



r rhe decidua vera increases progressively in thickness 
until it QjLtainsals maximum at abbut iin.*eii(l of tile second 
mo nth. By the end of the l(jird month the decidua £ap- 
sularis and clecidim ^era have been brought into appAsilion 
'with (vie another by'the rapid ifiArcane \^bich r |iat taken 
place in the. size of th.e ovum. It appears probhblo that 
during the earlf* months th«•decidua exercises a certain 
protective function towards tJjo mate null organism. Jt 
arrests /he* invasion of IRe* tn9phcji>]ast. v and the € aet^fe 
cellular reaction which occurs later on wherever ehorjunie 
villi meet it < (ddf.Vnfra), is probably {o be understood as a 
protective reaction. The ipairi fipictioif olftlic deciduA. how- 
eve*, is to afford a rjidus id which the ovum may be imbedded 
*and*Unis protected against^ trabmatisi^which flic del^aay 
of its structures;renders »it specially pr*yfe to ‘suffer jFrom. 
During tbe*foiy’fli nurntfi these.two •layri'H"become fused, 
and at terVn t^iey have becAme e x4 on* iv eV\tft > p 1 lit x‘l from 
pitessurg so # as to be. frulistingui$hatle*a« a double "layer. 
The‘decidua basalis becomes the mUternaf portion, of the 

► ■ t < «| • 1 

placenta® but conserves its characteristic jippeamsices in thb 
cavernous l$yer tftl tcrm.t 
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Chorion * and * Placenta 

Wo have now followed the stojui which have been demon- 

strateef in t Jio imTicddirl&of the fertihw'd ovum in tfie decidua, 

i"n<l in tin* formation of tiie trophoblast. The*e arrange- 
nlentH provide for the 'nutrition of the ovum at Jhis earl^ 
stage*hy bringing its outer covering into dirrvt contact witJi 
free; maternal blood. The next stage is the formation of the 
chorion or specialisedouter fodal envelope ; this structure is 
formed directly from tlu* ti4>pty>hlast. ai^Uieeordinaly eomCs 
to represent. M this stage, the outer ectodermal layer of the 
primitive IHastoderm. 'Flic transformation of the tropho- 
bTast into the chorion is l^rgugbt fibout by the formation of 
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villi widely replace Jhe irivguTfr network df' plasmodiai cells 
aud processes # of*whie(j theiorifier c*>i1si>tM. The beginning 
ofihis*stage is*iT*preselltefl i if Spec's ova show if in 4'igs. 18 
and* JO. The general relations of the various parts of till* 
blastocyst are here thg tojne as in the ova of Rtyco-Tcachci^ 
and Peters, but* two points piogress are apparent, 
firstly,,the ortter envelope is beset* wijh branching processes 
of \*illi. consisting of* an outSbr qpi Mastic covering, and* an 
inner, merfolilnstic•-core ofr eohncf’tive tissue which soon 
becomes highly vascukirifed. fteeonffly, the.-omfirponTe area 
with'its ainifi(^t#c^ind»enfoderiyic vesicles is connected with 
^l*e. ofj[ter envelop *by« a *im\solflastic process which* is tjie 
precursor of the fimjnlioftj cord ; it is tmpwn £.s the abdominal 
pedicle oy Mitral since it comes, at later stage, to be 

at^ac licit to < the ventnal surface of the body of the embryo. 
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The relatively small size of tlu^imnion fa Svell shown, and it 
he observed that the Arrangement closely resembles the- 
diagrammatic representation of the development of“ the 
amnion shown in Fig. 8. Plate I f ^represents ah oVum of 
thtee weeks’ development which has 'been described by 
Waters ton! It follows closely npoft* that of Graf ftpee, aiyt 
clearly*'more advanced than that of Peters, for vilh are 



^ 4 • I 

Fio. 19.—Sagittal Section of S]* 2 e’» Ov«hm; a liltlfc more advanced than • 

Fig. 18. (Gmf Spec.) • 


well developed; in it* •Thtf prepondoa^bing ‘ size of the 
■ choricftiic vesicle Is wett seen** the email fy?e And incomplete * 
‘ forma tion*of the amnion, a Ad the <argc si^e*gf*the yolk sac 
afe points „which are bbttefr seen *in 4hiS •vum. than ju any 
other which we fc possess. It will be* seen Man that vessels 
arepresdht*m the body of the emVryr)*gnd the*yolk sac*; 
the‘chorionic membrane and k villi are .not vasculariSbd, tfut 




A'nii*:n 




r 


Krtf. *20.—Leonid’s Ovum in situ. (f%opoM.) 

* - * • o * 

oyum of a soimnvhat later*period—that of^Leopold, showr. in 
Fig.'^O. iTiis• ovuiv'vhich # Vas^examined in sty, way-at’ 
first estinmtM to* J^qJong V> the $n$l of tjic. first week of 
'development; lnowiev^r, fh ft 11».probability very qon- i 

sider&biy oldfcy Jl^ah and is estimated by Teacher at • 
ahout^exentecii t^eighJeeti days? The manner in which the 
relations of th& cmml to the decidua %re developed has been 
shown diagi’ammaycffllv in Fig. 12. ' »* J ' 

* In ISeoppld’s ovun\ xt is apparent that th^ decjdua ai\d the 












30 


NORMAL PREGNANCY . 


* . • M , * 

chorion are separated by a cqpsidcrahlft space except at the 
Wo*poles ; at the base* if process of the decidua basalia 
directly supports it ; at the free pole chorion iltltl dtxidlta tU'O 
united over quite a considerable arqp, eorijesponfling to the 
position of the fibrin cap in PetVrs’s# ovum. The npaee 
between chorion and decidua is twined the rhnrw-decidi^dl 
•space, aifd is occupied by numerous villi, seen in section in 
the figure, most of which contain blood; vessel*. Some are 
free, some 5rc attached /o'the decidua, by their lips : iif the 
spaces between them lies fresh iJiateriml blond, and one or 
two delicate matcrhal capillfiries can be seen opening into 
the*chorio-dec?idual space. The ohorio-deeidual # sj»aee repre 
sents the area over which^deeidunl tissue lias been destroy'd 
by the agency of the trophobhtsf ; 4hc chorionic villi have 
re])laced the irregular network of plasmodial processes and 
cellular cobunus which constituted the trophohlast ; and 
further the villi have become vascularised by the ingrowth of 
blood-vessels from tlje growing embryo. 'Phis is obviously 
a great advance towards tInformation of a placenta with a 
double, i.e. faital and maternal, circulation, hi a second. 


somewhat old^r ovum, Leopold found that the whole surface 
of the chorion*was besef with villi* the eRorio-docifliial space 
being continuous around the entire ovum. Even if there is 
no definite material circulation througli the chorio-decidual 
.•pact* the villi are ‘certainly vftScufarisod, and fiutritive 
materials from the effused maternal blood can be* taken up 
by osmosis info thg fcctal t.uculation, 'Pile iyrangement 
corresponds, in fact,*tt> a simple fo^ni of defused placenta 
surrouftdiii^ the whole ovum, afld shows &Mistinct advance * 
Tn construction i^pon the trophohlast previously described. 
Jn thisjnaipier the nutrition of tly'.bvunHs carried on, while 
time is gained for the formation and* giftwtli of the highly * 
ecffnplex discoid a l placenta. It is not until eryl of the 
sixth we#k that this placentaVegins (Jefimtery to be fot'mvd, 

I so that tiie_di£5rio^lcekhiar spchje plays* an impbrtaqt part # 
jiiijM nutfitjcti*oi fbCLo vumJo# a*cotisicka.^1jlc peripd, from* 

• flip thir/l tn flwa utTi.h u,nplr 


—--—. .* ■ i — 

\ The KtriJctvre.Qf. the cnorion '’’during /he first # si:£ wcel^s 
of development myst now be myj*e full^ described. The 
chorion* at Ibis period is cve^ywhery Voycrcd tvUfy complex 
branching •villi. ^ fn theft* earliest foum tlie viHi are shprt, 
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thick columns which subdivide in a digitate mariner (Fig.^9). 
•Later on they become complex'J^boreRcent structures, t3(ie 
maiif divisions of which contain large vessels ; only the ter- 
; minal and^iuh-l^niina^branchcs aTe then called villi. These 
however constitute 4.he great bulk of the developed chorion 
apd are definitely arraided" in clusters in an ovufn of about 
six weeks' development (Fig. 2J), and* forth a thick layer o£,,. 



I'm. 121-('einplele Ovuiu 3«> cm. x 4*25 cm .7 about tlio sixth 
week tlovelopmcat. The* rhorioA is be*ewt wifli villi which 
• sire urrm>ire4 in»c1ust?vs. The (lurk uren in tho■Upper part 

i-H Mooil-elof. (< 'bavin*? I'ross Hospital Museum.) 

» • • 

• * * * 

(tel"fate branching *proo$s.^»s springing from sthe oliter* 

surface of the ehonion, whidi iffpfatees can ht seen as a smooth 
membrane. *ch<?rkfh consist s d? three «iafh ejeluents 
(1) an'epitlJhkial<(W#rjn^;: (gj a eonyective-fissue stroma;.' 1 
.(8) aV.Vtftem of tyood "veSsels. • 

(1) The choTioijiic epithelium is thp oujer covering. It 
consists, itf* two district layers—an oute r layer of' millti- 
npclea'ted •protoplasm, undifferentiated f iuto colls; and* an 
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inpfo r layer ■of large wcll-detflied cell) with oval nuclei, 
frequently resting upon, r distinct- basement membrane 
(Fig"' 23). These layers are respectively derived from the 
plasmddi-trophoblast and cyto-trophoblast previously de¬ 
scribed in connection with the imbedding of the blastocyst. 
The outer layer is termed the or srtnply the 



Fio. 22.—Villi frutn a six wonks’ ovum ; showing tho proliferation of tho 

syncytium (low power). • 

, ;» « 

'* plasmodial layer ; the latter .is termed p t, hficelhllar layer , or, 
t after its diswov^rer, t he* kPj/et* of ta^g^ ns. t Both layers are 1 
• of ectoderfnal*or epiblastic Origin, -alt^oUgh Joi' a long time 
ite was thought that *lhe outer layer^ write .derived fromftb© 
decidua and was therefore maternal! ^JjUuing. v lh<L$£8JI 

development, ..tho* .chnrionic* cpitholiuxnl 
d^pl^ya ^great proli&y&atire activity! .“bot-h layers* partiji-* 

4 c /. ' t. • * t 
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patiug,. \>ut especially the synoyfcium. The latter structure 
.throws out enormous numbers ?>f»plasmodial buds and pro¬ 
cesses in the form of knobs, club-shaped outgrowths, or 
slender elftngatqd bancjs ; in a microscopic section many of 
these buds are seen cut across in transverse section ojid 
tyypear Ss independent* a/eas or islets of nucleated plas- 
modipm (Fig. 22). In earlier descriptions of the- placenta n 
they were described as f*giant colls.’ The cells of the deep 
laj*jr also proliferate actively, especially at the sides and 



. 23.-^-Ktlgif^nf a trom tbr name specimen 

as *22, showing the* double layer of isblls 1 
of which the epithelium consist** (lii&h power). 


tips off the villithey appear as clusters of' cells usually 
covered with* a thiu layer of plasmodium. Those also p\ay 
be * 5 ’en cut 0 across in transverse section, and are distinguished 
as the ‘ isietS of T^nghans © ; ope t ime they were regarded - 
as*decidual in®oijgin. 3 A characteristic feature of the^ young 
syncytium c* e^fjefi^tgc : it will be-recollected* 

that this point isrfilfeo (o be observed* in the trop ho blast. .At 
first number^ of n!dnuCb spaces are formed in' the prdto- 
plasm, which mcreosd'in size by fu'sion;uqd ultimately* 
fbrm large spaces. ^ *In this woy syncytial * buds become : 

* * %M. ' 2 * 
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’excavated so f hat the subjacent-me,so blas t is able to grow out 
isifo them, carrying with 'it blood-vessels, and thus the bud. 
is converted into a new villus. 

Tlie^sy ncytium coutaiiis a large apiount of glycogen anti 
divided fat, the function of which is not clearly under ¬ 
stood. Itnas been already mentioned that the troph oblast 



Fig. 24.*—Fi;ftly formed Vi Hum from a Pliueritu nWenn, showing wide 
capillaries. It will be r. )ted also tluit the epithelial covering 
* is atrophied and incomplete. * 

* * ^ i _ 

exerts a destructive (neurotic) notion oq t(ifc maternal tissues 
with which 4t eguvies in*c<fiiti£bt, $nd that.tJiiS effect is'often 
plainly seen in the case df nmternfd V^slejs into*'which 
syncytial buds have petfetrated after profliog the walls* r f]hjs 
action can be observed also in the ydung*- pjacenla °where 
chorionic* ahd maternal tissues come 4ri contact with one 
another. An interesting result nften ensues, viz.,.small buHs 
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and processes of syfioytium \ 40 come broken off and carried by. 
the blood stream into distant jlafts, where they are arj-esftCd 
as Anboli in cdpiliary vessels. More rarely a complete villus 
may thu.tforni.an omjiolus in the luug or some other organ, 
fin morbid conditions of pregnancy this passage of fragments 
tpf chorionic tissue, chiefly epithelial, into the maternal blood- 
/streitm is much more abundant thail in normal pregnancy? 
and this subject Will be "referred to again in connection with 
eclampsia. 

(2) Tlic stroma is a .delicate reticulum. of connective 
\ issue, embryonic in type, whfch supports the blooS-vessels ; 
in the hwgpr chorionic branches i( is more compact, than in 
klie terminal branches or villi r JJie interstices form a system 
rtf anastomosing chanucl»*vf hich arc protaably of the nature of 


lymphatics. 

(3) The blood-vessels are tli^terminal ramjf gativ.bilof 

umbilical arteries apd v.ejjis , in the larger.chorionic branches 

•*» * * * “ 

they lie in the a.vjs ; m the terminal ^illi enpiUaiies.-only are, 
found, and these lie immedtately beneath the epithelium,- 
when* t hey run a torUpms course and aya.^tpmosc freely. In 
an injected placenta, a tiny thread of colouring-matter can 
often lH*irfg*ed fftnn a villus intoMne of itsssynevtial buds. 

* p r 

shtTwing the commencement of vascidarisation. The fullv 
oped villi arc' extremely vascular* and often appear 
unde» *ihe mi<goseof>c be as fulf of blood as a^oa^ef^ 
sponge (see Fig. 24) ; between the fret a I blood in the villi* 
and the maternal blood in t?u»chorio- # deciftual space nothing 
intervenes except 1 h^ clugioific epithelium and the endo-'i 
tholi 11411 of t he 4A'tal c*apilfu ry*\v%ll. 

The chorion retains the characters just cl escribed until flhe, 
second half hf the jxjrkjJ of gestatfon, when*£hanges in its! 
structure occur •which will be Referred to later on. The! 
# chorio-decidi!al relation.*? undorgif no marked change tin til 
th •latter Tialf of tii^ see 01 it? iruyith, when the formatidh' of 
the cJjfjcohlaT. placet# is bogub. Tig' process* simply consists 
i n* the *qf jbetcborjfca Jbo^peiiAiurdJie 

\vor k.previotia ly (Jopifr he w|Tolc. Ag the placenta develops 
tiie villi covering^ the gcifcral surface of the; chcgion. becQlne 
devftscularised and undergo atrophy early i 14 the third month. 
m At the x>lat!ental s;te J --tlie base of the ovupi, the villi increase 
greatly in# sjgp, n umb er. aftd # eob^tfpxity, while important 

3 —2 
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.changes also occur in the underlying decidua. A diminution 
itf total area of the villous chorion is thus compensated by - 
•the specialisation of a part of it. 

The changes which, now occur at Jhe platentaf site lead 
up"to three important results; (l) by repeated subdivision^ 



epic. 25.—4 , 'ulh developed Placontu of the oipfteh rfionth. In thp larger 
stem is an artery, in section, 'with th« lumen narrowed by 1 
•ondarteritis. 


a t - t 

enormous numbers of djogion-it stems apd^termftuU division^ 
(villi) are produced; ( 2 ^fii l rn attachments $qp formed between ' 
the fcetal ‘and maternal elefnents * (3J k definite nutternal 
circulation is established thtough that pftijion of the chofig- 
decidual space which id in relation tod-fie dc-cylua fiasalis. 

( 1) 1 The* mornioujjnumhers of villi present in tfce placenta 
wi]l be understooS from an examination of Fig„ 27; whifch 
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represents a vertical section through the entire placenta. • 
The larger chorionic stems spring from the chorifftuc? 
membrane underlying the amnion, ami, dividing irregu-' 
larly, •terminate in an indefinite puftiber of small divisions 

•termed villi. HuuTc uT these stems traverse the wllbte 
• • * • 
thickness of the placenta, so that their terminal villi 



Fin. — PlueontHl Villus attached to the Decidun. n/Wiferutiug* 

rolls of Luiitflmns’ layej Have imaided the doeidunl tissues. 


rea<Sr the decidua besaJis, ^oth villi and large# brandies 
appear in’sections* to be o£ diverse size anfl shape (Fig. 25), 
but this is partly *lue t« the varyirfg angles at’whicTi they 
have been • Tlrc # larger ranches all coiftain large 
vessel^, ^nd-thro^gli tie centre*of the largest of all. one.or 
more arteries*afld veity* running siSe^by %ide, can usually; 
tie traced- 9 The villi ft^e not irj contact witfi one?another, but 
are separated by spaees—the jpteiv^Uou^^ace^ It will’be 
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, obvious that these spaces fonn^hroughcftil the placenta, an 
efciftofatc system of branching cBannels allowing free corn- 
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I'M G. 27..—Suction through i\ Sevens Months’ Pfaypntu */f situ. (Minot.) 

munication to t^ke place between one? part 6f <the organ and 
another. * tjl£ft«Bk.4e general system *o{ .intervillous spaced 
tbr maternal .cir eolation is^ca^iCd. on, ad that a gentle’stream 
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of imitfcrnal bipod* i$. .perptfualiy Rowing, arc>\ind.,the # viUj- 
When the large numher.s of th«s<* villi are borne in mind,^t* 
will* be evident that the superficial area of contact between 
the fogtalistructurcs and the inatarnal blood in the placenta 
i* of very great pxtejit. In many places adjacent yilli 
become united to one another by small. deposits of, fibrin ; 
fsolajed syncytial masses are seen here .and th^e, and in 
places clusters of.nuclei* representing areas* of proliferating 
Liyighans’ cells, (fan be seen on the surface of fy villus or free 
in the intervillous spaces ^islets of*Langhans). A good deal 
of maternal blood can be fojind in the•intervillous spaces 


Cl iorion. 


Amnion. 


Sub - chorionic V'\ 
' decidua.. • 


Maternal 

vein. 


Decidua ViJi). attached ttaternal 
aeroL'jia. c.o serotina. arterta 

• • * 

Kleins.—^clyjnn* of«Lhc Vhii’rntTiL Attachment.**. 

when care is ftikcn to prevent, it from escaping during ^he 
preparationj>f the tissue for micro&opiGVectiun. 

(A Th o plactytai atla-c[i»ient-'s 9 consist of (a f a firm unioft 
# belwe.cn large numbers erf villi and the surface of the degidua 
aifd ft) a special development of the deyjdua ai-thfc 
iMargins of*the tygan. (g) -The ,attachni«n£ of the villi to* 
tile decidua jfretf£iit* sopie infoix&thjg fe&tyrcs* Where th» 
two (vSme hitij eofttyct,*the s^icytial layer ftf the chorionic* 
Epithelium disaj|^fear$$-ftnd a •marked proliferation of *the 
1 cells*of*Langh*ins tierurs ; these <*dls spread out over* the 
.•adjacent surface df AhV decidua for scfmc ftistfLfico, and also 
iflenetra # te. it to so*me exfeent, dying among _ the decidual 
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I cells proper (Fig. 20). In this w/iy jyi^i21n*-$uid the*decidua 
' become-iirmly welded together'by a vital process of growth. 
Man^ villi can be found deeply imbedded in this manner ; 
others are attached merely by their tips. (6) At the placen¬ 
tal^ margin where the three parts of p the decidua are united, 
the membrane is of great thickness and strength ; from this 
thickcnedjportiQii a process can be traced running inwards for 
a distance of 1 *fco 2 inches beneath*the chorionic membrane 
(Fig. 28), th^is adding greatly to the area and strength, of 
the union between maternal and foetal structures. This 
portion i* termed 4h$ sub-chor t ioikiQ decidua ; if will be seen 
that it..limits circ umferehtially tlie general system of the 
ijlt ex’villous spaces. r 

(3) The development of*thei tmfemal circulation through 
the placenta has not yet been traced in detail ; great font ro- 
versy has raged in the past upon the origin of the intervillous 
Spaces, into ft hie h we need hot enter, as this controversy is 
now dead. The ova of Peters and Leopold show us the 
beginnings of these sptfees, and.no great stretch of the imagi¬ 
nation is required to cany the. student from the reticulated 
trophoblast of the*second week to the chorio-decidual 
[space of the third, and from the latter Vo the intervillous 
spaces of the placenta itself. The. in ter villous spaces are, 
of course) progressively developed from the meshes «f the 
t.rnph qhlas t In an owam of two development small 

"mosoblastic processes may be seen pcuctratfng the tropho¬ 
blast buds for a qhort distance e Liter on these buds may 
be seen to have increased greatly in length $ latei f still they 
become Jbrapched, and are 6heqi vqgculafisiki by vessels 
which grow into «ihem from the chorion. These are fully 
formed chorionic villi ; they are separated from one another 
•by a system r of inter-communieatihg spaces which are the 
direct derivatives of the meshes of the trophoblast. paging 
t.te^4^eJ^gment .^nd g;owt^ githe placenta large rnkternab 
^vgsaek^ecoxgq lgidj)j>^ with tiiese 

sp aces, . and theac^aagnutts x^tfcei>ro^uctiOTof.thi9 irilpor- 
.tgf^changg ar^jtbe choriania villi. r jho destructive influence 
exfiiecf upon maternal tissue^ by .the you^ig chorioniq epi¬ 
thelium has 4 been referred to ; evidences ‘o^, peneti*a.tf6n of * 
the walls pf n^atelnal vessels by syncytial buds and processes 

are abundant in theftdevejppiifg, placenta, c where aH stages 

4 *■ i . #■ * * 
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of the process may I*? traced 4n tissue cut into serial sections. 
The vessels thus penetrated* are probably merely the dilated 
Qap iUoJ iea »r (sinuses,’ which have been described 
' occurring fn the endometrium of •menstruation and in th< 
dpcidua— i.e. they are vessels the* walls of which consist 
merely of*an endothelial coat, and which therefore offer but 
a "feeble resistance to the proteotytic atetioA-of the chorionic 
epithelium. After, havirfg been thus laid dpen they lose 
they* endothelial fining. It is often difficult to distinguish 
.afferent from # efferenl maternal channels, since both arise 
from dilated capillaries. A oiinor resuft of proteolytic 
•action is # that*the surface of the decidua .basalis becomes 
irregularly excavated and presents a series of elevations 
and depressions. Wh^re •villi are not in actual, contact 
\y]jt.lx th* decidua a thick layer of fibrin is deposited upon it 
from the. maternal blood. Main- maternal vessels can be 
seen opening into the intervillous spaces on the floor of the 
decidua (Fig. 27). The maternal circulation through the 
placenta is probably slow. The coiling course of the uterine 
arteries in the muscular coat diminishes the force of the 
current entering the placenta : t, b e outflow f rom the ip ter- 
viljous aid,e.d by the intermittent uterine 

coj^jketiona-characteristic uf tf pregnancy, which may have 
t he off®ct of aspirating the blood into flicx veins.. Towards 
the middle of pregnancy 4the sub-plaftcntal sinuses a^STlmg 
very large* proportions, and t-lieir closure after the placenfa ‘ 
has been shed is a matter of^jfcal importance to the life of 
the mother. 

• -Concurrently.with tie formation of the placenta, tjie villi 

of tlje extra-plmfbntal chorion atrophy and fiecome function,: 
less, converting that jjertion into a*smo*<fth iAembrane to 
which 4ho name ^hfKmn 1<£V& is # applied ; the placental ' 
chorion is termed the c/mmm £mnd&suvi^ Ch-Orign laive and 
decidua‘eap&uUuis arg not ignited by intergrowtji, as «we - 
chorion fiottdbsunf jind decidua ba^aljs. • . 

• As’these clufngos progress tlte cbo»o-deei<Jual*spac« out¬ 
side the.J)lacentaJ area £ec©mes obliterated by the pressure of 
the grqwing ovum ^ atr<Jphied vflk surrounded by deposits of 
fibrin ibaj' always be found in the fnembranes at term if 
looked for •under a* microscope (Fig. 29). ' The"-placental 
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{ formation, until .id .the. end of. theJtthird month, when the 
i of um Jills, .the. uterine cavity, it occupies. about oue-fourtl\ 
1 to one-fifth of tho total area of the surface t of t/ae uterine walls. 
I Afterwards it grows .pari 'jclsvu with, the uterus, aifd the same 
proportion is preserved fip to term* <. % 

When 'the ovum grows large enough to fill the uterine 



PlG.' 29.—Section through tl& Momflianes nearlhi* placental margin. ■* 
• The atrophied villi show remains or thoir epithelial covering. , 

• • • * 


cavity completely— i.$. rfiljoift the end" pT thtf third month 
—th» decfdu*% Capsuhtrft dbcorye# a^pqqpd* to the decidua* 
vera, an<t at # term these twto portion^ of £he # i*atonVil-mem¬ 
branes are inseparable L%> to the £nd*c^ the third mojjtJi a 
apace exists in the uterine cavity belcAv the pvum,. 1'ounded 
above by * the deejehia capsularis, laterally by <the decidua 
v^rfl^ and fyelow t)j' the oft internum ; # it is called, tf\e*decidy@l 
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space, (bigs. 14 and 15^. When^he two portions o*f the decidua 
become apposed, the dcciducQ. sjNtcifis obliterated. At ter4u 
the decidua cap&lavis lias undergone extensive atrophy from 
"pressure* arid the^ame change, but Itsss advanced, is observed 
irbthc decidua vera. #Thi« is of importance in relation to tt^ 
process of*shcdding the placenta. 

Upton the maintenance of the relation^ just described 
B between the foetal and maternal elements of the placenta the 
nutrition of the fad ns in tilero entirely depends. > After the 

9 ^ 

formation of tl^n firm chorio-^lecidiial attachments, accidental 
separat ion of the two is not so*readi!y lnotight a ho fit as at 
earlier periods; hence the diminished liability to abortion 
af'U-r the third month. '± 

• YVo know very lilt Ic jiboi/l the details of the interchanges 
betwoen*tlie foetal and maternal blood-currents. Particles 
of finely divided insoluble solid matter artificially introduced' 
into the maternal circulation in animals, cannot passthrough 
thy placenta to the feetus ; but micro-organisms are able, to 
do so in disease, it has bedh shown by Kiiss that the 
following bacteria may be transmitted frgjn mother to feet ns 
through the placenta : t uberc le bacillus, bacillus of a nthra x, 
diphtheria* an*! gl afLde rs. The pneumococcus. *t rcpt oggc cus. 
and ftieuingpcoceus. Further,it has been shown by experi¬ 
ment. tftat tin* placenta possesses a certafh selectivq,.yp Wf!£ in 
transinii^ion, for,e he n*ic a l*> u bst aiices Tn solution are ivJTal] 
transmitted' and those which pass the placenta do so ‘It 
unequal rates. Further, the Selective action of the placenta 
is modified whew* maternal <jisea.se is present. From com¬ 
parative analyses^if th* f ratal blfl^d flowing to and leaving 
the placenta, we know that it. gives up cjftbonic acid and 
absorbs oxygtfn in transi^. The placenth* is therefore the 
rejjjpira^ry organ <*E the foetys. bu^we know little or nothing * 
of the other mflritional interchanged effected by the placen¬ 
tal osculation." tfrpyyis cap* of ^course, readily ty.kc plaoe < 
between tire foetal Jdgod in* the vcwsgls of Jhe villi and the 
'maternal blood*iiy jhe«intetvilldus*sp»ces, fti*l ifris easy to 
understand 1 k>jv {jpTiihle «olid aYid gaseous sifbstllnces can 
pa^si freely from m£ftie£ to feetuti? or the reverse. # Glycoge n 
audjftt are prtjswit. ii\ the placenta id considerable amount, 
bftt whether thes^ * substances are deriveef dir&etty* from - 
maternal sources, or Whether "they fcre produced \y the fbef^d 
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(liver or other foetal organs and'deposited in the placenta from 
tthefoetal blood, is at present unknown. 

The presence of a proteolytic fer merit and of other 
enzymes in the foetal portion of the placenta has been- demon¬ 
strated by physiologicalexperiment, but nothing is definitely 
known of their origin or of tlielr functions in regard to 
, foetal metabolism. ‘ 

The Placenta at Term.—When shed from its uterine 
attachments the placenta is an oval or circular flat cake or 
disc mfinsnring p JhuJiUachftS (15 to 20 cm ) in diameter, 
| tQ 1 inch (2 to cm.) in depth at the centre, which is 
the thickest part, and weighing about sixtee n qimces. The 
margin is thinner ar.d firmer than the centre, and passes 
abruptly into tlic chorion hove.* 'fie* foetal surface, is coveted 
with a thin smooth membrane—the amnion, which can be 
readily stripped up to thg insertion of the umbilical cord. 
The surface of the chorion thus exposed is also smooth in 
appearance, and running over it arc seen the large superficial 
branches of the umbilical vessels. The arteries run irregu¬ 
larly outwards, but^never quite reach the margin in a normal 
placenta (Fig. 30) ; the veins accompany and often cross 
them. Tf the foetal surface is now incised, .the*' chorionic 
membrane is seen to be about„one line in thickness, and’froin 
its deep surface •springs the mass of spongy tissue? repre- 
..erMag the villi. Tne uterine friifcme (Fig. 31) Contrasts 
strongly with this. It is of a (lull red colour, arid is divided 

by sulci into a©number of©irregularly quadrilateral areas 
termed the cotyledons . No vessels are visible upon it. On 
close inspection it can t)(? seen*-to be cofVered with a thin 
greyish mottled membrane which represents the shed .por¬ 
tion of the decidua basalis ; in parts this is incomplete, 
exposing the deep red spongy tissue 'beneath, and ‘Often it 
feels gritty to the touch from the* presence of minute areas 
of calcareous degeneration. ' In sorpe instances, areas .of 
calcareous degeneration are found large enough to be visible 
to the naked eye ; thoae c arei genpralfy found near the centre 
of the placenta. Around %he margin runs 0 a- large* Vfenous 
"channel called the sinus , w^ieft Returns someof the 

maternal blood from? the intervillous spaces; it seldom 
completely„«surrounds the placenta* 'Jf the placenta w is 
Incited, a great deaJpof ddtrk blood sloyly runs atvayfrom it, 
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and if a stream of w&ter is turned upon the cult, surface the 
i/i ter villous spaces will be washed'out and the arborescent > 
villi appear as 4 dense reticulum of greyish threads. The 



Pig.\5<). 


—-Ilrnnnn Plardk^i, fci'Wil Wfu.e; the innof thin nfembrane 
istlio amiiUYP, tfio outer thick «u*is the chorion. 


placenta is usaially^ attached to jhe upper part*of the body 
of ..the uterus, inclining;the funckis, And, with about equal 
frequency, to tfce# adjacent anterior of posterior,wall. 

• Clear evidence of e^tensiyo dQg$mx^n*n to* b* fotind 
in, <he placejita at teryi. It must %e remembered thafc‘ J the 
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placenta is a caducous structure which, after serving its 
«tbn>porary purpose, is cast off by the organism. Regeneration 
is the noccitoJkry preliminary of sheddihg, and merely 
indicates a progressive ‘diminution of vitality towards the' 
.close, of the period of its existence.' These degenerative 
changes are chiefly of importance, because of the necessity 
of distinguishing them from true morbid processes.’ Both 



« ■ 

Kin. 21.—efumun Placenta, uterine cVr Tnfcytnul surface. The white 
patches arc areait* of calcareous degeneration, 
u v 

the foetid and maternal elpmeVts of lty\plaeCnt.a arc affected. 
The initial clurpge consists hi the pc^lipiion pf considerable 
. tracts of the caiiddle-wiz6d divisions «f t|ic umbilical a rf cries 
by a pr6eess of ; it *may "be* found 

as early %s thp seventh rrtonth of pre^i^tncy, and it slowly 
progresses. This causes a diminution in 4lie blootf supply 
of th&>\dtLL£ed by* the affected arterioles, whi«h # results* in 
thelf grarluaN^lfoplw *an<^ *degenefation ; tliis 'again is 
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accompanied by the extensive,deposition of fibrin from the 
maternal blood upon the choriofiic epithelium, so that 0 tlJe* 
neighbouring villi meet and the intervillous spaces of the 
affected • arfca tlwis become obliterated. In this manner 

p. * • 

solid patches are fonnfcd among the spongy placental 
tis^ueA in which the villi are functionless, for the foetal 
circulation has been arrested by obliterating endarteritis, 
.while the maternal circulation lias been destroyed by 
blocking of the intervijlous spaces tvitli fibrin. These patches 
are tennerl plorentnl infarct% ; they occur as firm yellowish-, 
white well-defined areas, varviife in size * under normal eon- 
ditions, fnMi^that of a millet seed to that of a filbert. They 
antmnst numerous on the uterine siyfaA* and on the marginal 
cotyledons. The superficial* layers of the decidua basal is 
undergo Vi form of coagulation necrosis, and upon the 
necrosed areas laminated depositsfif fibrin from tlje maternal 
blood are formed. In addition, extensive thrombosis occurs 
inihe sub-placental sinuses during the Jater months of preg¬ 
nancy, the cause of which is in# well understood, but which 
certainly interferes to some extent with 4he freedom of the 
maternal circulation. 

• a • 

From about the*tifth month onwards the chorionic epi- 

theliifm consists of _only one#layer -the^mgytium : tlie^ 
layer of Langhans has disappeared. The syncytium is also! 
much lefts active* in tfie* Alter than in the earlier 
Uirowing out comparative^' few buds and processes ; and asi 
term approaches this layer h$i*>tncs a^ropHied and incoin--, 
pletc (Fig. 24), # .* % • * 

It, is.possible tfial theseMegeiTgrative changed lhait the 
• duration of pregnancy, and pr ^cipate in causing the 

qJ; labour by renderingplacenta incapable oj providing 
*f<>r the •continually inereasuig nutritional requirements of 
tJ;e foitu^. * 

Amnion * Umbilical (ior i, §gid F&tus * 

Arfinion.—*EJiis t t *ibume consists gf an Qijjt&V1ay er ^ 9 J., 
niSfiQbtysk^and anyipqfr layer of* epiblaat. In t^e human 
ovum it is probably fron^ the first a closed £ac, and in the 
eafliest o^a* it is s^eirfo be veryimucfi §maller tiiafi the 
chorion Und* separate^ from ft £y *1 considerable thickness 
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of mceoblastic tissue Thc^j relative proportions are pre- 
^sferYed for some weeks, and sq.s1ow 1> does the fluid aepumu- 

i 


U '• 

FiO 32.—Oompldfce Ovum bom the’fourth, o? fcfth ^t?ek, uwgmficd 
The lotus ia■ closely.n*. ( enfold bj the amnion, find is fttt&mjrl by 
the vptitif Cstalk to the Fall of the chpVtoBH venule (CjiminV 
Anatomy ) 

jfajfeip the aipnion ttjat it does not'grow Jarge*enough to 
iQQBXe £uto coat^cVwlthj the v choripp.* utjtil the-third otQfctk 
^Figs. 33 and 34). ; 
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Until the body of the embryo has been clearly defihed 
the amnion covers only *its -dorsal surface; gradually, 
however, its liAe o/ origin advances over the ventral surface 
to converge upon the umbilical aord. Ultimately amnion 
and chorion come .in 3oo.se contact by their mesoblasjdq 
surfjmes,*but no vital union takes place between them. The 
ftillyfformed amnion consists of a single layer of cubi cal or 
low .columnar epithelium resting upon a - stratum of loose 
collective tissue? Ak pregnancy advances the e})ithelium 







Fie. -‘i-J.—Complete f^vum loom Jibou^ the ninth week. Note the large 
size the chorionic vehicle, ffucl the ^nnall size of the v anuflotic sac, 
^vhich Is full of ftuiil. (Uuain’rt Auahmiy.) v 


* • 

becomes (latter, Th** amnion is lirmly united *to the um¬ 
bilical cord at its point of insertion into the placenta 0 so 
thatut cTannbt be striked off: Ahe cord, although it is readily, 
separable .from both the* placental and „ extra^placental 
vchcfi’idn (chorionfronfysugn a neb ch^riQ^i l rev el. J 

A i- __Jl. • J*/il V *■ "... .. .... 


the amnic 
ombryb.. ° 


ombryft.. This gradually increases in quantity as development 
advances, until at term H amounts on a*i a^eragfc 
t AmJjiu t/; variations from teft tolfifty ounces are, however, 


E.M. 
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not uncommon under normal ^Sonditioris. At term it is a 

i dUfar t pale fluid of low specific gravity, and its composition,,. 

according to Hoppe-Seyler, is as follows * * 

• , 

Water . f . ... 98-41 pel'cent. 

Albumen . . . . e 0-19 ,, • 

Inorgiuiic Kalti* . . • . 0-09 

.Extractives r . * 0-81 ,, 

* * 100 00 



,Ei«. 34.—Umbilical Cord near t'u£al«End, £(WJjitridg© Williams.) 
O.A.-%mbilflal Aitwiefi. U S. ^TtrniiianAf Alllhtoix. * l r .V.— Uniblli|fd Vein." • 

The amount*of aHumeb present in the early njonths is much 
higher than this, and mg.y reaph 10*pe{ cent. The most 
important extractive isjfmMfwhich is present in traces from * 


•the sixths .week onwards. Vai^ous matters in suspension are 
also found, sug>|i as ]/mugo; heirs, epidermal scales, ■ cells 
derived from the amniothj epithelium, and^particles of Vetnix 
caseosa dfc£a£hed from the ‘skin oi.thg ftetifs. v Glucose may 
be found c in c^ses of/maternal dia^etes^ 

ia nteinly protective : It grSsist^mj^Si- 

t»jjp^Jp;es^t§i|®e^ re > aots SS * 

in fo-p a, ©qpaJia^^W&tfre, aKows, Wfosffettpfos of .th<^ 

*"■ \Sl * • ■'*<» -• «• '* ./ ; * t .• 
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UmLihcal vein 
diateiuicd with, blood 



Umbilical arteries 
retract^ 


fuatue, and Jtushca*the p«as4*ges from within .with & sterile 0 
fluid during labour. Nirtrttix|,_Yj^ue has been claimed fir Q 
. it oft the ground that it is swallowed by the foetus during the 
latter inohths of gestation. Certainly lanugo and epidermal [ 
scales are not unctsmirfonby found in meconium, and tHbrei 
is n<t doubt that they* have entered the alimentary canal 
by Being swallowed with liquor amnii ; ^omeflmes alsfi* 
balls of fine lanugo hairs have been found in the stomach 
of a dead foetus. It js possible, therefore, that ftuid obtained 
by swallowing liquor amnii may be of use in the general 
metabolism outlie foetus. * * 

Umbilical Cord.—This structure connects the body of 
the foetus with the pla- 
cftnta. Its earliest appear* * 
anee i it the human ovum 
is shown in the specimens 
of Spec (Figs. 18 ani 19), 

Where a band of the 
mesoblastie tissue is seen 
uqjting the embryonic 
area, with its amnion and 
umbilicaf vasic}le,*to the 
chofion. This band was 
previously described by 
' His, Who terngid ifr th<? 
ventral stalk. Along thfr 
stalk pass^the foetal ves¬ 
sels which ^ vascular ise 
thfe growing chofion ;• th^y are\bc&nfihes of the. jfbsterior. 
end*.of ..the. primitive.-abdominal aorta. J^ater the Qllanfo/t& 
also grows info it j thjphifructure is an outgrowth from tho^ 
hinder*end of tha primitive gut,*and in lower mammals it 
is larger, aij«I plays a much more important part, thait in 
njarf# Sometifnes in* the ^utmay ovum the allafttois dOes* - 
not extend as far as .the chorion -At* all; aVid acQprding to 
" His the Vent.rai^stalk tn^yJbe vasculAtised before* its appear¬ 
ance,* so that it is. evjdent that* the ^ga^t which it plays .in 
the . development %f,the umbilifiad cord is a •secondary oije; 
Later on thdeggwith its om- 
phalo-m^Utprio (yiteyine) dpot, jalso fuses wtth^he ven* 
tr&l stalk, so that Jormed 



Flu. 115.- The ITnibilicalt’ord^tTenn. 

* *A. Transxmo nation showing vessels. 

• Yi u-rtion showing torsion. 
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consists development ally of thc^iol lowing component parts : 
(I $ c tke ventral j&talk ; (2)°tKc uhibilical blood-vessels. from 
tte. ..primitive aorta; (3) the. ailajitois ; <-(4), the umbilical 
vesicle, with.its vitelline duct. ■ , 

c In an early embryo (Figs. 32 and 39) the cord is short 

and very thiqk ; its surface is ridged, 
and it is attached to tin; ventral sur¬ 
face close to the caudal extremity. 
About the third month of gestation 
fyur vessels are found pi the cord--- 
two arteries and two veins ; the latter 
afterwards fuse to f<‘)rm ,.a single 
Vessel, so that at term there are two 
arteries artd ope vein. Traces of the 
allantois, in the form of a small canal 
lined by cubical epithelium, may bo 
found in the ftotal end of the cord 
c up to term (Fig. 34). The umbilical 
vesicle''is seen in ova of about the 
second month to be of considerable 
size, and attached by a long pedicle 
to the umbilical cord near its ventral 
attachment. Later on it disappears, 
but it is stated that a trace of 
' it may soiwefcincs be found ut term 



in the form of a minute'yellowish 
bodyctHhe placental insertion of the 
f cord.' The coelom in, also prolonged 
into trie cord* and-coils of small in- < 
testine may be found at the foetal u ond 
I’m. 3H.—■UTrtbihcW in the earlv months of gestation, and 

(Clmriug Crus* this condition may persist tc term, 

Hospital Museum.) giving rise to a congenital ventral 

' ° c. heriiia hr e.xom+vluiloss - l ’ j 

At term, tht* cord varies indcngtfy from 5 to 60 inches 
(12 cfh. to r 150>cm.), fehe (ivefoige c being fpom ybta.24 infehea* 
(45 cm. to <k) cm.) l The ‘ vessel* a^c ‘always, twined, the 
arteries usually encircling *Uie vcin j^rohl^left to l ight; .this 

4-nnoinn id nTTI/loilt au ft Cl tho tltii'fl ninni li V»irC tho nanoA 
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which has been calfcd YVharfrou’s^Jelly. It consists of-small 

• stellate cells with long processes ; anastomosing witli oth3fS, 

the j>roces»ctf tom a wide network, the meshes of which are 


Ki«. 37.- Jollv, ^huYcinu; the Stellate IVIIs. 

(tinl.ihin ami f>l.n-kei\ j * 

tilled with gelatinous imiteritj (Eig. *17). This connective 
tissue is irregularly disposed round the vessels, giving rise, in 
places, to protuberances termed false h fiol't, which at times, 
but not yiways, contain a loop of vessels.# Sometimes a 



^ Khj. 38.-—Epithelimn of Umllhicn^Cortl.* (Whitrulge Williams.) 

true ivnbt is«fprmecl «by the fcptus slipping tflroiTgh a loop 
of jel. very long cort^f/i ule.ro (Eig •30). T^iis does .not neces- 
jsarily arrest tlu; eirculation t h rough tRc cord . 9 The epithelial 
ecfvering of* the eoj,x\ consists # at term of f, Vhl nal 

cefl s, resembling th«j footaf epidermis , (Fig. 38). .ft is 

.. 9 • • 
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. generally believed that these pells are formed from a pro¬ 
pagation of the foetal skm° over the umbilical cord and, 
are not developed from the amnion t 

The cord is usually^ttaohed to the centre- of thb placenta 
• lcAi jra l Insertion) ; it may, howeveV, be placed nearer the 
margin than the centre ( e xcentr ic insertion) or upon thcytedge 
»’( hQ[tledo rk insertion ), or it may be inserted upon the mem¬ 
branes outside the placenta ( velamentous insertion) (sec 
Fig. 71). Tiie foetal insertion of the cprd is not subject to 
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fio. 39.—Embryo v)t mm. in ion , >f thirty-one t*» thirtv-fcAir days’ 
development. t (I fin, oiu Quaiuis Anato 


« « i 

variation. It will be noted tlvit while ,its precursor, the 
;verttral stalk, is attached to the 1 caudal extremity, as the 
rctBlom ckses and the uml^ilickl yesicfe.atrophies, the poipt 
lof ^attachment ih, carried forward until- at the fourth month 
it reaches the centre tte tody <rf the foetus. 

Foetus*— ^>urin g.the 3&rst* f six wgeks«of its development the 
hyi&an embryo is^^(fistir%uishablc^ e£$ept by an expert, 
embryologist, fjjpm thajl of other mammals/ gAboufr the end 
pirvr^ hh it aejuir^s definite characteristics whifeH 

serv^cfeo distinguish it from otjidVs. It js usual to speak of fhe 

v* -a 1 *. - •• 
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embryo during the flr gft two ntenths. and 
Jnat period. * V 

In the earhgst •human ovum which has been carefully 
1 described. Viz., that of Bryooand l'eaaher (Fig. 10), the em¬ 



bryo is represented by twt) ipinute vesicles, amniotic and entt)- 
dermic, a?id a thickened layer of epiblast, the "embryonic 
epiblafst. Not until the end of the fourth week has been*j 
reached is the bod^y of the embryo at all clearly defined, andj 
' ^at 4his stage it mea # - 
sures from7 tg 10 mm. 
in length (Fig. 39). It 
# is mark%dl < y * flexed, 
jar*rl the head is nearly 
,as*large as the remain- • 
dcr of Uhe body ; the 
■branchial arches are 
unclosed, the limbs 
appear as buds, there 
is a large umbilical 
vesicle, the umbilical 
cord is inserted close 
to- the "caudal ex¬ 
tremity, which is long 
■and potnted, and there 
-is nothing to (Jistin# 

' guish it from the em¬ 
bryo of .other mam¬ 
mals, suet as * the 
• rabbit. . • 

Curing the second 
month distinctively t 
m human* f eatu res . ar6 
developed, and by the eighth or liinth week it measures 
aljoiffc 30 mm ., and isL#ot so t nfarkgdiy flexed (Fig. 41 ). Tlfb •* 
face has become cj^s^d in Jby the ^uowth grf the maxillary 
"and mandibular ^processes. ancl foeemd *have 
. assumed theif characteristic form ; th e limbs foatfe become 
- divided into their ^dgments and the digits ace well formed. 

isferele. , • . . . \ ' . ‘ " 

At the end^of the-third mbojih the fcetps measures J*5 to 


Kw. 10 —ltJmbryo 16-/P mm. in length, of 
about.flyo. to six •week*’ development. 


(flryoo, from Quaiu’s Aijatoigy 


y 


56 


NORMAL PREGNANCY 


. 9 cm. (3—3J- inches) ; the umbifioal corcf (equals it in length. 

its vessels have bcoome*t\visted ; although the external, 
isexual organs are undifferentiated, the sex^nay he established 
*by examination of thi* internal organs. / o 

•During the fourth month the^mflsclt* become developed 
and spontaneous mpyeni£pts arc made. " a 

•• The piogre^s o*i the foetus in length and weight- during the 



succeeding months of «gJst^tioif is as tdiown in* tlie.table 
opposite. *tt^ll he seen thjj-t the»rftte'bf # gitjjvth of the foetus 
is not onfy very irrqgqlar fuom orte jfionth to* another, hut 
subject do* considerable variations. A Simple ryetjiod *of 
determining th* period of development of flic foetus with! 
sufficient accuracy for c|nic»l purposes, during # tfce second 
five months*is found by ymltipl^ing the number of the month! 
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by five. Thus the length* *at the end of the seventh 
month 7x5 35 cm. (14 inches*. ^ 


I lull. 


t 


\a riLrlti. 


Weight. 


4th 

li ontli (lunar) 

• l(*to 17 

ri»i. ( 1 to 0| in.) 

ill 

5tll 

« 

1 s to 27 

( 7 tit 104*,, ) 

• i > 

(5th 

■ 

% * • i • 

• 28 to 31 

(11 to 18} „ J 

; T} . 

7th 

• l n • • 

* ;t'i to 3s 

,, (1 i to lo ,. ) 

u . 

NtW 


• 8i! to 1 1 

„ H'd In l«i „ ) 

:• af . 

‘.1th 

. « . . . 

• 12 to 44 

(IT* to 17} ,, ) 

1 11 

1 4 J 

10t.li 

• 

;">() to *3 

„ (20 to 21 ) 

; 7 ta 74 . 


•At the end of the seventh lunaj ?nt>nth (2Stli week) tlie 
fu'ttw becomes capable of‘surviving when born— i.e. it 
becomes * liabl e. ; its chances of survival at this period are, 
however, very small. A twenty-(^gJ)t weeks’ foetus has the 
skin of a deep, dull red colour, there is hair on the scalp, and 
a little sebaceous secretion lias been pr(placed, in the male 
the testicles..havn.de&CQnded iutf> the scrotum. 

At the thirty-sixth week the foetus ha* increased greatly 
in bulk, but not so markedly in length. The # eolour of the 
skin is a brighter‘pink and (light •delicate hair f 1 yni goj' 
covens the whole of the body except the scalp, where long 
dark hafr is seen. The general surface of the body is covered 
with a deposit seba*edift matter ( vcA’nix cateom) . and a* 
well defined layer of subcnjlyi eous-fat lias appealed, giving 
rotundity to the outlines of*the truitfc aftd limbs. The 
abdomen is still • relatively protuberant, especially in the 
uppfcr pvt. • * • * • • 

During the last four weeks the chief change is a great* 
gain in length and weighted increase’in potential activity. 
JL'he free? and energetic* movements*which the foetus makes 
hajiituiilly during this period no doubt contribute to ifs 
miwcifiar development* • * 

Tlle* Mature Fa£u &.—Though subject te considerable 
variations, the avfpage length of tin? f(j£tus at tern? is about 
50 cm.‘4 29 m chcs) and «thc* average weight 7 to 7impounds. 
Males are ysually r%t}ier heavier than females. Sieig&Lia 
- muel; Tpore variable than le ngth, for from vajious^causes a 
mafure fcetyiS may w^igl^miich ^ess ^han thQ average* While, 
from disease, .a premature feeing ma^ equal it hi weight. 
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Healthy mature infants maycVeigh ohly 5 to 5£ pounds, 
fe&t .any weight below tlfis*is probably to be attributed tq 
, pre-maturity, to hereditary syphilitic taint, oj other maternal 
disorder. A foetus weighing over 10 pounds hf npt rare ;' 
■ a*weight of over 12 pounds is, however ,«very uncommon and 
is usually‘accounted for by post-maturity— i.e. lftidra pro- 
• • longatiofi of the £ericfd of gestation. The general differences* 
between a premature and a mature foetus may be tabulated 
as follows! 1 * e 


1. lax, wrrnkled, dull red in 
colour, little vornix enseoea. 

2. Subcutaneous fat scanty. ° 

3. Hfiir on scalp short. 

, 4. Lanugo present over whole body. 
o. Short pajjs on fingers aud toes. 

✓6. Skull^uturQii^pen- 

«• 

4 

7. M^ves and cries feebly when 
born. • 


Mature F&tus. 

Skin smooth, pljlmp, pink, oovoretf 
with vernix ca^eosa. 

Subcutaneous fat abundant. # 

Ahunflant dark hair on scalp, 1 to 
1^ inch long. 

La n ugo absn 11 1 from moat si tua tic ms. 

Nails project beyond finger tips. 

Skull sutures c4osp4 {i.e. bones in 
contact) except at fontanefles. 

Moves nnd cries vigorously when 
born. 


Th& F<ztak Circulation .—The umbilical vein, which brings 
purified arterial blood from the placenta, enters the tnlnk at 
tl^3 umbilicus and runs beneath the anterior abdomihal wall 
reach the lower surface of the fi?er*(Fig..42, vu.).* Here it 
gives off lynches,to.ihj&deft lobg, the _lob q^dratus and 

lofesjflJSpigdii, fahicji thusweheive a direct supply of pure 
blood from the placenta. 'It then gives &ff # ^othflt bjaneh 
whicltjou^.th^prtal .vejA (vp.^as the latter is abouf to elites 
•the right lobe ; c as the portal vein brings impure blood,from 
the alpnei^ary canal* the bloodjSfcpply of the right lobe of 
the liver is less pure thin that of Che *>ther lobeif. After % 
giving off these brandies to thfe liver, the* umbilical vein, 
now reduced in size and QalleU the duefos veJtvos us (dv.^njers 
the inferior Veda cava J(vci.). Blbod wbiqh has passed through 
the liver‘is ^rried tfy ^he* hepatic 'Veins 9 (vh.) to tKe*sam*e 
great venous trunk, whie^ now contains a» mixed stream 
' consisting of pure blood ftt>m the duetdb^enosus, and impure 
• blood coming, up ^from the lowejr extremities through the 
iliac‘vSinfl*, and* fronf tj>e ljver through the hepatic vdns. 
yhhblopd? brought up^to fcfye heart by the inferior vena. Cava 
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Fig. 12.—‘Sqjifme of t>A Foetal Circulation, (ifd^ar.) 

is, however, still, qphvparatively ‘speaking, pure,* for the, 
amount of impure blood .carried int6 this yessel by the 
hepatic and •iliac VQins .(lower .extremities, and *pefVi§) is 
relatively small. * "• • 
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The inferior vena cava centers the-floor of the right 
■"Auricle, and the blood stream is immediately directed by 
the Eustachian calve through the foramen qvale into the left 
auricle ; thence it flows through the mitAl valve, into the 
left ventricle, and thence into the aorta. From the aorta 
branches pass to the head, neck, and upper 'extremities 
through the ^innominate, left carotid, and left subclavian 
trunks ; excepting the liver, these parts therefore receive 
the purest supply of blood. From these parts the venous 
, blood is returned to the right..auricle by the superior vena 
cava (vcs.) • thende it passes through the tricuspid valve to 
the right ventricle. There ore therefore two blood-currents 
crossing one another 4 in the right auricle, and it is believed 
that they are completely separated from one another by the 
Eustachian valve. From the right ventricle the blood 
passes into the pulmonary artery, which, after giving otf 
branches to the lungs, passes on, as the ductus arteriosus (d.a.) y 
to join the thoracic, aorta near the origin of the, left sub¬ 
clavian arlery. The abdominal aorta (ao.) now contains a 
very mixed supply of blood consisting of a small amount of 
arterial blood from the placenta, which has passed from the 
right auricle'through the Eustachian valve to the left side 
of the heart, and a large amount of venous blood frdm the 
lower extremities and pelvis (iliac veins), liver (hepatic veins), 

* and head, neck, and upper extfreinicies (ductus arteriosus). 
The aorta divides into the two iliac arteries ; each of these 
in turn divides into f 1) a hypogastric or umbilical artery (an.), 
giving off twigs to 1 the pelvis, ami thefi passing into the 
cord^and-so to the placenta, and (&) an External iliac branch 
♦running to the lower limbs. The curious anomaly is thus 
presented, that the arterial supply-o/ the lower extremities is. 
- derived from the same.^runk^a the venous blood which is 
carried to the placenta to be purified. The blood carried to 
'‘the placenta by the umbilifcak arteries passes throi^gh.the 
villi, and is returned » : ma purified stateoto the fait us through 
the “umbilical vein (yu.). * * • . * t 

Changes in ihe^ Fcetat .Circulation^ at Bivth. —These are 
t due to two causes : (1) the expansion ofythe lungs by respira¬ 
tion ; (2) the arrest of the placental circulation. The, 

immediate effect of rpspirafion is po divert a gi^eat part ofi 
th^ 0 blood from .the right C v6ntricle to the lungs, and* the| 
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duct us arteriosus accord inglyVjecomes greatly contracted) 
The immediate eile.ct of arresting.£he_placental circulation 
is to reduce the pressure in the right auricle by, diminishing 
fbe, jjuaii^t&.oL Sopd entering it tHtough..the inferior.vena 
CAJiii. At the same time the pressure in the left^ auriclo 
praised bj the increase^ afnount of blood returned to it 
from the lungs ; the pressure in the two Auricles is thtis more 
or less equalised, the flap valve of the foramen ovale closest 7 
and tfio passage of blood from the right to the left auricle” 
is arrested. T^e umbilical vessels, ftuctus arteriosUxS, and % 
ductus venosus become gradually occludfed*by thrombosis, 
but all may* persist in the form of fibrous cords in the adult. 
Thettransition from the foetal to the ^idiAt type of circulation 
is probably completed in a«ffiw days. 

General Physiology of the Ffrtv-n.— The placenta subserves 
the functions of respiration and nutyition, and through it the 
foetus obtains all the oxygen and nutritive materials it 
requires. We know practically nothing of the manner in 
which the materials absorbed fiTmi the maternal blood are 
worked up into the foetal tissues. There*can be no doubt 
that large quant ities of fat. for example, are produced in 
some way ifi the body of the foetus, for Fehling has shown 
that the proportion of fat incroases from O’45 per cent, of 
the body*weight at the fourth month to 91 per cent at icrm. 
.As fat is ti lion-diffusible sifbstance it cannot pass through 
jthe plaeentk, and therefore must be elaborated by the 
! foetal organs themselves. * # ' 

Attention has b&en already drawn to'the large size of the 
foetal livqr in- the %>arly*months, r *jnd to the rettiarfcable 
arrangements for supplying it with purified l)lood. At the * 
fourth week of -gestatiop" Ijie foetal liver has attained a 
predominant size among the abdominal viscera ; during the ■ 
second month this predominance increases, causing pro*- 
tubera^ce’of tbe"upper*abdQmSn. „In the later months it ^ 
becomes proportionately smaller, but. even ^t term it is 
uftduljr l^rge, for it«weighs^>ge-eight^ciith pari*of $he total! 
body-weight of ithe foetus, while tjje propprtion in tile adult | 
h. one.-tliirtieth- Inffffie libiiA.mmUh the gallbladder con- > 
^tains a yelfow fluid iu * which bile salt s and ^.cids can be 
detected, and which e is therefore a ^ true bfjiary “sectetion. 
JBile *pigment appears later ; iTu^ glycogen, and urea, befth 
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products of hepatic activity, are also present in the footal 
“tissues at an early period of development. There can be 
very little doubt that the liver plays an important ' v rdle in 
fcetal physiology, which may perhaps be j fcjxnich . construe- 

The .chief excretory organs—the kidneys and the skin— 
are alsb functionally active in the foetus. We do not know 


A 


the precise period at which the kidneys begin to secrete 
urine, bu'u during th e la6t .two .moatlui^ol dexclo lament the 
, bladd er usually contains a little, clear fluid in which urea, 
albumen, and chldrides caif be detected, and which is there¬ 
fore a true rfenal secretion. Se b ft qequs glands appear in the 
skin at the fifth mbnt h. the sweat-glands somewhat l;Jer. 
The structure of the fcetal epidermis is very simple, the 
horny layer being practically absent, and transudation from 
the foetal capillaries into the liquor amnii probably takes 
place with ease. The traces of urea found hi the amniotic 
; fluid may. therefore reach it? directly, from the blood by 
passing through the skin. l, The veruix cascosa is the abun¬ 
dant product of the active sebaceous glands. The meco- 

nipm found distributed in the gut of the mature foetus, from 

the duodenum* to the rfectum, is cJhefly.UQinp^seJ’af the waste 
pr od ucts of the hepatic.secretion. It also often cbntains 
numbers of lantigo hairs and squamous epithelial ceils, which 
i caii be recognised under the rafcto&opo: the only possible 
way in which they can reach tjie intestine is by the foetus 
shallowing qi&ntities. of tits liquor amnii, in which these 
elements are always to be'found in suspension. The uniform 
distribution of this sufystance^throughdht the gut indicates 
e that .pjjo&enkitt J/heJ^CBtaLintestines, otherwise 

accumulation in the upper part vfojild necessarily take place. 

C . 

** c 

* The Gravid Uterus 0 4 . 

C r 


* The uterflfi undergoes a Remarkable series of changes 
during pregSiancy,‘Which are cwlthout parallel in any other « 
. organ." They result in qn increase *of weight from 1 £ to! 

2 opppe 5 befpre impregnation, tqjfe togj lijs. at terpu . 

. Changes jn Shape and Size.-^Curing the first month of 
gestafton 1 the c uterps /uncjprgoes fc no cclmicalfy^ appreciable 
attgr.atjoj^ in shape or**ize,bht towards the end of the second 
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w t 0 

month well-marked alteration are apparent. The body of 
the normalnon-gravid uterus hafe the shape of a pear-flat*** 
tened *in an antero-posterior plane ; during the second 
fcionth it^exTpancfe in the antfi ro-po fterior plan e, but is still 


wider at the fundus than below. At the eighth week the 
uterine bocfy measures abgutl^flfifaBa vertica l bv r lft mcfe gs 
(5 cm. by 4 cm.) in transverse diameter r (Fig. 43*;. The 


9 



• Fjo. 43.—Gravitf UieruH at*End*of ^ctfnci Month (Eightl^-Weell), 

• From a Frozen Men tion. •(Bmimo.) • 

'•'he ifcnw is wliwtited, but shows tin* t'xpHiihlou of the lv>dy-entity. ])^'. lVcwlun 
cnjHmlarit). , D,8. Decidua teisulib (seiotma). D.V. "Decidua verm. 

, • r ■* . 

normal anterior 'inclination *bf the uterus is now somewhat 
exaggerated, and? the {tpgle befrtveep body and cervix may * 
be shghtjy.dkninishe(h (j|ntefle*rion) : the ^id of the third 

nlontfl I twelve to thirteen* ^eek§) it is* ne arly* gldbu lar in 
shape, and has* greatly jncveasedjfa ( size # measuring about 
3f to 4 jnches (9 cn^*to*10 cm.) ill diameter (Fig.,44). It # 
has now^ome.l^aj^saM ht^M, and ’ 
in a prim i gravid a (a vtoman pregnantfor the.first tim«) may 
be felt letfld. th«Lpuhgfl on abdominal 
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palpation. *In a raultipara if.*is often higher than this. At 
the end of the fourth nfbiHh it has again become distinctly 
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id Uterus flt the Thirteenth Wfcck. (<ia!ab\n 
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Fio. 44 .^—Gravid 
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p yy i fpf m in ,shape (Fig. 45) ; the vertical .diameter is about 
(5 focfoeV (15 cm.), and the fundus ipay be 'felt somewhat 
Q ^vie r r .- ihfi . ), 1 U 1 The pyriform Shape 
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is honceforth preserved untif ter pi. Measurements of the 
height of the fjmdus above the pubes are somewhat falfa^ 

# uious* but- at llit? ertd of the fifth month (twenty-two weeks) 

* the utcfiiiS usually extends to the level of the TObiUftMP; 
at the end of the seventh, month (thirty-one weeks) it Is 


Kecti:m 


n.ti * nt., 



t'r: I'ilicrtJ —i.— 
< «mi 


# Fn;. 45.—r.ravid Uterus nt ltagiitmng of F?l‘4h Month (Eighteenth Wec^i). 

• . Fi*mi a Frozen Section, (tlareuee Webster.) t 

■ • _ ® — 


^between thp, 14iihiljt.us .awi the ti^of the xiphoid 
Cartilage ; the highest p oint is* reached abomt ttyo weeks 
before «te An. when the'fundus extends to tjie tip of the xiphoid 
cartilage, and oftqjf passes upvfards beneath ijie costal 
margin ‘slightly. everting the lower fibs. then sinks a . 
little lower ipjLha** Jjdomon ; this descent ^s, hcTweVef, not J - 
obt&rved in +>*TJfy r base; and ttiay be delayed until labt>up 

e.m. , ; * •. § 
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has actually commenced. Tile average height of the fundus 
'•above the pubes at term is about 10 to 12 inches (25 cm. to 
30 cm.), being a little greater in a inultipara than in a primi- 
gravida : the widest transverse diameter' of the i uterus is 
M-to . &inches (21 cm. to 22 cm.).. .‘As sken in frozen sections, 
the uterus from the fifth month onwards is markedly 
rpqpld fid posteriorly upon the vertebral column (Figs. 45 
and 4G). 

The o\1im does not completely fill the uterine cavity until 
•the end of the third month (Figs. 15 and 44«) * until t hen a 
space persists. Known as the decidual Apace., lying below, 
or below and* to one side of the ovum. Duriqg«the fourth 
month the decidua vqj*a and capsularis become closely 
apposed, obliterating this spa6e, «and bringing the ovum 
directly over the os internum (Fig. 45) ; the same relation 
is thence maintained to term. 

Changes in Relations.—-The position of the gravid uterus 
after it has risen out of the j>elvjs is rarely precisely mes’al ; 

it is usually deflected to one or other side, more often to the 

right than the left; This is called the lateral obliquity of the 
uterus. It i,s also believed that rotation on a vertical axis 


occurs, bringing one' or other - usually the left—-cornu 
forwards towards, the abdominal wall. This rotation can 
sometimes be observed when the uterus is e.\posed in the 
* .operation of Caesarean Section. *Themoriml pos ition of ante- 


version (tilting forwards) of the'body of the uterus is often • 
exaggerated during the fitst two mopths ; afterwards the 
|uterine axis becomes almost erect: latej; still the organ 
jbeoomes 'moulded upoii,lhc vertebral column, and towards 
f jthe end of pregnancy the tendency to anteversioneagain ' 
^appears, especially in multipart!? “with {ax abdominal walls 
(Fig. 50); these changes in therdegree of«anteversioii produce 
corresponding variations in the position of thp cervix whjch 
are appreciable to clinical examination.' Thus during the 
two ..months the ccrvifc is carried htfg jtwa rds by 
' |exaggeratefi c antevei < sion of the-Ittndus, until the external 6s 
us difficult to reach .with <thc fihge/. M l ^teffon it becomes • 
.more ce fitr al. and the 'os is easily#reached v ^A-torm 
approaches the cervix again becomes displaced backyards by, 
ilesceift of the head, and it c may bo. quite difficult to reach it _ 
’wlUn labour sets in. „ n - ' 
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The relations of the ut£j*us to its peritoneal investment , 
undergo considerable changed. The uterine peritonelffti 
develops pari j>as*u with the growth of the uterus, and the 
anterior and 'posterior peritoneal pouches are preserved 
{Figs- 45 and 46). * r h rf filda rise pivtn the lAal 

oLthe p elvic br im, ancjT’sirice the level of its floor remains 
unaltered, the pouch of .Douglas at term is v§ry deep indeed> 



Vitcvn vg^icat 
pouch "" 


Vervbc 


Pouch of 
DOUglAS 


Fiu. 46.- 


nt/ulder 

• — 

-Finy.enSection oi Gravid Vtarus at. Term. (Leopold ) 


* %< 
The lateral tteflections also risg considerably, so that at teng 

the of t ha ^i 'QA ^ liga mftjjts *nay be described as being 

(JJar&oV); this leaves ajarge 
area of # the lowest j)art the. uterine wall tf)ii .$ach side 
uncovered b£ peritorftgim. Ora^idefable increase of con¬ 
nective tissue between the folds of the broaU ligament, in 
relation to e&cblateipl uterine wall, occurs (luting pregnancy. 
Tho-xpunst ligament uiidergo considerable hypertrophy, so 
that they may in some circupi«tanc#» be* palpated through 
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the abdominal walls. The l^a ^ricr remains a £gjyic,prgQ-n| 
l h‘p to term, and the level of the utero-\csical pouch iaj 
unaltered throughout pregnancy 

Changes in the ‘Uterine Muscle.—The' f presence of a 
developing ovum in the uterus sets'up a progressive series of 
changes in that organ of a hyjk'rtrophic character, the 
immediate effect of which is to enabJe the uterus to contain 

V* 

the feetus during the whole period of its growth. These 
changes in the uterus may be suitably,designated as “ active 

dilatation.’’ They must be regarded as r part of the 

1 • 

general physiological reaction of the maternal organism in 
pregnancy, to which further reference will shortly be made. 

The average thickness} of the uterine wall at term is about, 
half that of the non-pregnant, organ, which is froni^J to. i inch 
(2 cm. to 2*5 cm.), blit there are variations in different parts. 
The posterior wall is fairly equal throughout : the anterior 
becomes thinner in its lower part before it joins the cervix. 
jBoth hypertrophy o*i existing muscle fibres, and new forma¬ 
tion of muscle, occur in the gravid uterus. Increase of the 
elastic tissue is a ho said to occur, but the connective-tissue 
elements of Jhe uterus are, generally speaking, much less 
affected than the muscular elements. According to Kdlliker, 
•the; muscle fibres ii^the second half of pregpancy arc ten times 
long and twice asjuoad as in the lion-gravid state. New 
formation of muscle fibres only-decars during the. first six 
months, and affects chiefly the deeper layers of the muscula¬ 
ture. The fibres are said to become striated to some extent 
towards the close of pregnancy. During the course of preg¬ 
nancy a more or less definite ariangemeni. of the musculature 
4 of the body ot^hc uterus into three layers occurs, but this 
change does not affect the cervix. , The outer layer consists 
partly of longitudinal, p&rtly o£ transverse fibres ; the former 
■ a're found in the form of a broad mesial band v running from 
the lewd of the internal* os in .front:ever the funduu‘to the 
same level behind ; the latter cross «tho uterus "in front and 
behind ancf.jjass out into the broad ligaments. The middle 
layer greatly exceeds either of the other two hi thickness and 
js closely united with them ; it formsta close reticulum of 
interlacing fibres, t through which, run the large arterial and 
venous channels ; around tjie vessels it forms powerful rings 
of* arcuate fibres •arranged somewhat in the form of figures of 
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fc. The infernal layer is very*thin J and is composed mostly 

of annular JibrcgS, which encircle the whole uterus, and 
specially developed Ht. the cornua around the openings of the 
* Fallopian tubes. • 

• The Lower Uteri nt Segment .—It has been mentioned theft 
the lower part of the anterior uterine wall becomes thinned 
for a short distance above the level of the internal oS. Over 
this part the peritoneal coat is loosely attached, and can be 
reads ly stripped oil. Jt will he remembered that ?n t-lie non- 
gravid uterus Vie peritoneum is loosely attached ill the SCUllO 
position, rpon the poslorior \fall there*is neither thinning 
of wall noiwlopsc attachment of peritoneum. The part of the 
hiturinc body roughly corresponding to the area of ~ loose 
peritoneal attachment w tilled the lower uterine segment. * 
It was until recently believed that the lower segment could 
be precisely defined in this marine*, but it now appears that 
the area of loose peritoneal attachment is subject to much 
greater variation Ilian was formerly supposed (Barbour). 
Although defined in this way only upon the anterior wall, the 
lower uterine segment forms a complete zone. It is said that 
microscopically the arrangement of the bundles of muscle 
fibres is somewhat different in the lower segment from the 
remainder of the uterus (Barbour). Its special functions are 
connected with the process of labour, aiyl tlfe subject will Ijp 
again referred to ip thatPeonfleclion (see p. 274). The normal* 

• situat ion of t he placenta is ^ny part of the uterine wall above 
the lower segment ; when the plf#ental Vie dhcroaehes upon 
this part of the icterus the condition of placenta preevia is pro- 

• fluctfd. fhe development of the lowpr segment in ^regifancy 

• can bp traced roughly by measuring the distance between the* 
internal os and the Jove], Affirm peritoneal attachment ; in 
this way* it has been shown to increase from 2*3 cm. at the 
fourth month to 6 cm. at term. From what has been said ftf 
the relations of fhe poraLoucunt" it will be perceived*that • 
term ^the lateral aspects of* the lower segment have no 

• peritoneal investment, for tflwy lie between the layers of*tho 
broad ligaments, the l*a»es df which are greatly elevated. 

undergoes few alterations of* importance, 
during pregnancy. It preserves the naked eyp characters of 
j i fcs niueous pfbmbrantf, wjiich dqps npt become transformed 
into & decidua (Fig. 44). It has jfeqpntly been«hown, howeyer, 

m m • ft 
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, that decidual cells may be foWid in the upper part of the 

/ cuf/vical mucous membrane. And it is therefore probable that. 

the changes characteristic of pregnancy d© not end abruptly 

at the internal os, but. may be traced in diminishing, degree 

into the cervix (Aschoff). Its muscular coat does not hypeii 

trophy, and it preserves the usual arrangement of itfe fibres ir 

• a dense network.’ Life relations to vaginal vault, eellulai 

tissue, and peritoneum remain unaltered. It was formerly 

believed, from clinical observations, that the cervix became 

^ * 

shortened during pregnancy ; the study of frozen sections of 
the gravid uterus' itl situ has 1 shown that the length of the 
canal is fairly Constant and does not differ from that of the* 
non-gravid organ (Fijjf. 97 f ). Clinically, however, a marked 
change occurs which is known ‘ softening of the cervix.' 
It is found first at the lips of the os externum and gradually 
. advances fry in below upwards until at term the whole of the 
portio vaginalis is softened. The histology of this change is 
obscure, and up to thp present time no satisfactory study # of 
it has been made ; ipc fpase a v ascular ity probably explains 
it in.part. The surface of the portio vaginalis undergoes a 
f variable degrep of blue discoloration early in pregnancy. As 
term approaches the internal os often becomes a little dilated 
in a multipara, and the same change is oceajiomilly found in a 
primigiavida. * t * 

* Uterine Contractions. —Throughout* pregpancy thf uterine 
muscle manifests a certain amount, of activity. Inter¬ 
mittent contractions^ take place, feeble in the early months, 
but becoming more pionouneed as the uterfis develops, which 
bear ’h general resemblance to *the' uterilic contractions; or 
hpains,’ of labour. They are iatermittent and involuntary, 
but th$y difter from the contractipns of labour in being paiu- 
less—the patient is quite unconscious, of them.* Being 
palpable by abdominal examination, they form a clinical sign 
1 of greattidiagnostic importance in theater months o$prcg- 
nancy. They i are probably•' excited by some . reflex 
mechanism, hi which the ovu/n* provides the peripheral 
stimulus ; while thq.active'hypertrophy of themteriAe muscle 
rpakes the response to tliis r stimulus very/pronounced. Even 
when spontaneous contractions are imperceptible, hardening 
and dofiirat)tion,of the uterus can psuajly be indeed by a 
gerftje stimulus, sjuch qg rub o biiig with the hand, ‘o' * 
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The General Physiofogy .of Pregnancy 

• • • * 

The presence of rudeveloping ovum in the uterus occasions 

ft progressive series of changes not*onLy in the containing 
orgpu but in the whole* of the maternal organism. I» 
addition to*fchc uterine changes, widespread alterations occur 
iuvMving both Die structure and the function of many of the 
most impor tant organs in the body. There can be no doubt 
fhafc a potent physiological force resides in the developing 
ovum and scarcely a single function'V>f the maternal orga- g 
nism*biit feels its influence. The rocognitlbn of thfc exis¬ 
tence of til** forte is the chief contribution which has been 
nnujp in recent, years to the science of obstetrics. The study 
of tlte question naturally j>ro^f;iits great technical difficulties, 
and demand** expert biological and biochemical knowledge. 
The practical-obstetrician can do # no more than carefully 
examine the work of scientific observers, and endeavour to 
gather from their results a general view of the problem which 
may be useful in understanding Clinical phenomena, and in 
dealing with abnormal developments. # 

The General Physiological Changes in Pregnancy.—Under 
this heading? must be grouped not only the well-known and 
obvious changes such as those which occur in the breasts, but 
also the •recently discovered and more Obscure alteration 
which occfu s for ingtanc^in the endocrinous glands and in the 
blood serum. Physiological forces must be studied mainly* 
through the effects thoy produce • at this ea»iy stage of our 
knowledge, t fie ref oft), it will be necessary to speak chiefly of 
struotural # and chemical clTanges, ami little of the nanrJPr in 
which they are brought about. * • 

Mammary Glands.—The^e organs cannot* be &id to be' 
fully developed unfit prfcgnangy lias.occurred, and has*bcen 
followed by a period of lactation. 'In a primigravida («. 
wonian 0 in" her first pj’^gnan^yJ they undergo a sqjies of 
changes, many of whiqh persist after tbe^gland^have returned 
td thefr resting phase; the blasts bf afparous wotnaif who has 
suckled* hdr children therefore differ greatly fronf those of a 
nullipara.. The size <^thd mamma ft vefy variable in healthy 
women, as-a^e also the size and appearance of tjjie nipple and 
areola. In a* first pi^gngncy the whole glapd increases in 
size/and Undergoes a true hypertrophy, wjiich affects pot 
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only the glandular acini, but also the connective-tissue 
cstroma (Eig. 47). This ‘ hypertrophy is first recognisable 
clinically in the peripheral lobules o£ the gland, which 
become tense, nodular, c and slightly tender to tfye touch.' 
It usually appears at about the e nd cf the second month, 
although it may be delayed until.the fourth month. When 
the hypertrophy of the lobules is well marked, a little clear 
pale-yellow secretion can usually be expressed by gently 
compressing the base of the gland and squeezing it towards 



Tig. *17.—Th« Msuonm ii» si lat<v^t^go 
of Pregiumcy, whowijs" the pecon- 
ilaryAroolu. (Giilnbin and Itfackur.) 

V |B 1 f, 


the nip pip. The nipple 
and areola become more 
deeply pigmented, but 
this change varies mpcli 
in intensity in women 
of different complexion, 
being more marked in 
brunettes than in 
blondes. Cpon the 
areola a series of tiUJL to 
twenty small non-pig- 
meuted nodules appear, 
consisting oi 

-iiuhatjionii glands, and 
known as * Montgomery's 
tv»berelys ‘ (Fig. C8); they 
arc not, however, inva¬ 
riably present. Usually 
the areola becomes more 
'prominent than normal 


rand around it' is formed an outer zone of irregulai; find 
less marked pigmentation, knovynp as the secondary areola. 
"As shown in Fig. 48, t he secondary-areola usually consists 
i ofca well-defi ned reticulum, forming a tesselated arrangement 
f, of. pale ^quadrilateral areas enclosed ,71 the meshes of (J a plg- 
* mented web. ,An increased vasculap supply, indicated by 
dilated veins sunder ^hc'skin, accompanies the hypertrophy. 
Often towards the ..close o‘£a first pregnaney> tlie &kin it-self 
becomes .stretched, and‘small patchy of the cutis, vera 
becoming thinned, give rise to the appearances' known as 
sfr ice^ i&e p. 75), The secretion varies in character during 
pregnancy ; when firsUseen itns usually a thin straw-coloured 
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fluid resembling scrum ; later it becomes thicker, more 
<ipa^iic, and moje distinctly yellow in colour. * • 

fti4ho breasts o£ a multipara the changes characteristic 
of early pregnancy can seldom be detected, for the reasons 
stated above. After* a period of full functional activity 
(suckling) little milk may be present in the breasts for 
several years and may be found on squeezing Jhem. But if 
the breasts of a multi para contain thin serous fluid instead: 



Vw. 48.—Tho NipplfUimi Aroolaol' ;i Prinmjravida, allowing tlie Tubercles 
• iA' Montgomery, th<*Sei > on3ury«A renin? mul several dilated veiiff! 

• a> 




w ^ 

of milk, a fvcslwphasc of«aytivity, i.e., an early pregnancy 

is indicated. ' 

* * * 

These changes iudicate tfn 4 activation ’ of the mamma*} 7 

gland^du'iing pfegnai^y, wjiiifth is recognisable fi»m._thc ‘ 

and month onwards. 4 In degree ancUin the j*ate of advance 

considerable variation may-Jm noteef, Irat the glands never 

remain*absolutely qufcspent duripg pregnancy.* 5 The acidi c 

o£_th^4mie:eu^.o£.aQ^^iigix does hotoccur ho.wever^u&tib 

a&w-tlus iikth.of, the child, (see p. 550). 

The breasts «then b^conje engorged witfi secretion*to an 

extent which makes them swollen and painful, but whiclf is 
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fully relieveddjy the natural process of suckling. Once fully 
established, mammary activity will be maintained for several, 
months, under the stimulus of suckling, without the renewal 
of the original physiological stimulus. Occasionally puer¬ 
peral activation is deficient, and the? mother has not enough 
milk to fee'd hoy child. « * 

» The means by hhich pregnancy induces mammary 
activity arc not known, but there can be no doubt that there 
is a direct relation of cause and effect between them. -No 
o£her condition. than pregnancy can excite the mammary 
function* to anything like tl*e same extent ; the stimulus 
is continuous- and progressive in intensify throughout" 
pregnancy; untimely interruption of pregnancy leads 
to immediate mammary retrogression. The physiological 
mechanism at work is probably complex. Biochemical 
, changes arepo doubt the nipin factor, and in accordance with 
the physiological nomenclature of to-day it may be said that 
: a ‘ hormone ’ is probably produced in the gravid uterus, whi^h 
directly or^ indirectly acts* upon the mammary gland. 
Whether the hornumc is of maternal or fmtal origin is not 
determined, a^d the point is not of great importance. Star¬ 
ling and Laiu*-Claypon experimentally j nod need mammary 
hypertrophy in virgin rabbits,by injection of extracts made 
from the foetus of the rabbit, and from this rcsifft they 
conclude that the mammary stimulus is.of foetal origin. 
T^hese conclusions, however, must await confirmation. The 
fact that mamrfaiy 4 activity persists for so long after the 
production of the pre£nanc t V 4 hormone ’’haS ceased, indicates 
that t$e a(^/ion is indirect/ It has been singested by.Schafer 
that this indirect action may be exerted through the jgtui- 
j $&cy gland. It is known that in, animals this gland under¬ 
goes well marked hypeistrophy in jlrcgnancy; if ct may 
be*assumed that the same change occurs in women, then 
- ^he persistence of this hypertrophy i*ay explain the hyper¬ 
secretion of th^ early*puerjierfem aijd.the continuance of 
activity, {tided only by tfie mech##ical stimulus of suckling* 
during the period qf lactaf^oti. * * •. • 

Cutaneous-System.—The changes o<5t*irring in the cuta¬ 
neous system piay be* arranged in two gropps; some are 
mechtfntbal tod aye'due to stretching of \he skin* such as the 
strife; others tjjuly fyidlogiccU, such as pigment&ry 
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changes, malnutrition of the ctftaneous appendages, and the 
appearance of eruptions. * • • 

Slriq gravirlnrum* appear on the abdominal wall similar 
to those fgund on the breasts. Wheb recently forme<l they 
are yearly or pinkish in colour, and linear in outline ; they* 
vary in length and breadth, and are most marked below 
the umbilicus ; sometimes they are also seen on the adjacent 
parts of the buttocks and thighs. After labour is over they 
become pale and silvery, i.e. cicatricial, and are known as » 
stria f albicanfes. m In a multipara so&ie nmy be found in t 
the recent state, others are old, ‘and represent the clfanges 
wfiich have occurred in a previous pregnancy. The capacity 
of thr skin to resist the effects of stretching varies in indivi¬ 
duals, for sometimes these imfrks are not produced at. all in 
pregnancy. On the other hand, similar stria* may be pro¬ 
duced by abdominal distension dye to causes o^her than 
pregnancy'. 

pigmentary changes. -The changes ip the breasts have 
been already referred to. On ttie abdomen a mesial line 
of pigmentation, running from above the ^umbilicus to the 
pubes, a})pears during the second half of pregnancy ; it is 
called the Uwm nigra. In a dark complexioned woman it 
may be broad and dark and in a tail* woman it may be barely 
visible, fn dark complexioned, non-pyegnant women a 
similar lint* may sopietinaes ke seen, so that its p r e penne^ia « 

• oiiLa sum indication of pregnancy. On the face irregular * 
patches of dark brown pigmentation somgtimts occur, being 
most marked on thd forehead, the Sides.df the nose, and the 

. ujipef lip, # but the wfiole f3.ee onay be affected. It*is called 

•the pregnancy mark or chloasma. Sometimes extensive « 
pigmentation occurs ou.fchg trunk in irregular" patches, 
alternating with patched from which the natural pigment 
has^ largely r disappeared. Hi some eases the distribution 
is not eyilike thatT seon.igi Addon's,disease. As a r*lo the 
pigmentary changes disappea# after labour, hjit sometimes, 

• on the trunk, they cemain•germane3t. • • • . 

Sign'S qf irialnutriticfn *nay be fgund, suph as an increased 
tendency # to falling rtf .the, hafc ; ifl the same category, as b 
# teeth are of epideiynal origin^may be placed the rapid advan ce 

... r • • • 

ISryjitiona of erythematous J papular, jpr pustular type 

*• ‘ • < 
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are frequent accompaniments*of morbid complications of 
- pregnancy. 

Circulatory System.—- 1 The hjffod ^undergoes modifications 
which are fairly constant, and upon which observers are 
Agreed. In animals t he total volui/ie of t he blood is increased 
during pregnancy, and the same change can fairly t be 
assumed to pccur in women. The quality of the blood,' 
however, deteriorates, for the proportion,of water increases,^ 
wliile the of red cells and .haemoglobin diminish ; 

r these evidences of amentia are most marked about the middle 
of pregnancy, but even at form the average number of red 
cells is under 4,000,000 per cmm. A definite excess of while 
corpuscles is found in the blood dining pregnancy, the excess 
being much higher in a primignfVidn than a multipara.* It 
is most marked towards the close of pregnancy, when the 
numbers vary from 8.000 fo 15.000 (Carton). During Labour 
a further increase up to 20,000 occurs, and after labour the 
number may reach ,25,000 jPaOkow). but thereafter rapidly 
falls. The specific gravity is progressively diminished up to 
the middle of pregnancy, and rises again to normal at term. 
The amount,of calcium salts present is slightly increased, 
while .that of fibrin diminishes, up. ,to the sixth month, 
wljen it begins to rise again to normal af term. Id will thus 
/he seen that a'certain deterioration in the qualify* of the 
fblood is evident during the first^halfr of pregnancy' 

The heart was for a long time, believed to undergo hyper¬ 
trophy during pregnancy. * There has been much conflict of 
observation upon the point, but- Lbhleiri asserts that the 
weigftt of lJ the organ is not appreciably if [creased, and there¬ 
fore there carT be no hypertrophy. A certain amount of 
dilatation probably occurs, affecting chiefly the right side 
of the organ. Arterial Jensior. is believed to be increased, 
slfghtly during pregnancy, but it is very variable, and clinical 
J observations liave failed to settle the‘question definitely. In 
the venew-si fty/stem evidences of incre ased back- pressure are 
frequently foUnd in the form of ly& morrh oids. slight anasarca. 
Qf-thnieet, and varices of.the lower cxfremitibs and vAlva. 

A Blood 'pressure is believed to bo slightly raised^during the 
^J^ter months «of pregnancy, but great differences of opinion 
exist*a8 to c what is thp normal for young adult hoji-pregnant 
wohjien. From recent qlinipa? observations Bailey estimates 
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that a pressure of 1.18 mm. of Hg is normal for the last month, 
ajid this is hardly above the average. Ill certain morbid. , 
conditions,, notably eclampsia, a high blood pressure, which! - 
may reacji 150 mm. to 200mm., is dbmiuonly. found, but thei 
point is nol one of practical importance when conditions ar* 
normal. * « * 

The Endocrinous (Ductless) Glands.—Recent investiga¬ 
tions have shown that these organs undergo remarkable 
changes in the direction of ‘ activation 5 in animals, and it 
may be assume*! with confidence that they occur in women 4 
also. It has been known to clinical observed for generations 
tTiat goitrepinderwent rapid enlargement during pregnancy, 
and careful observation has shown # th?it the normal gland 
often undergoes cnlargcpicnf also. Tlie other endocrinous 
glands are inaccessible to clinical examination, and con¬ 
tinuation of their participation ip pregnancy-enlargement 
can only be gathered as opportunity offers. It may be said, 
however, that in animals the, pituitayy, the pineal, the 
adrenals, the thymus, and the parathyroid bodies all show 
enlargement accompanied by minute changes in their cells 
indicative of hyperactivity. The conclusion is that the 
amount of flioir internal secretion is raised above the normal, 
and the physiological effects tlu.*y produce arc exaggerated. 
The fun&ions of these glands are by no^mVans fully knowii^ 
but. certain of t^e genera* effects of pregnancy already« 
described may very well be due to them. Thus thejactiva-J 
tion of the maimnaiy glands ifndrthc rise in*blood pressure 
in ay be brougbt. # a}5out indirectly through the pituitary , the 
t»igmentajiou of th<? skin \ hr#ugh flic 0hny- 

tosis through tine spleen. and the increased output of .calcium ) 
through the t • , * 

, Othe» Organs.— r V\^nervovs systgm becomes functionally 
disturbed in women of neiTrotic tendencies, and such con -1 
dit.ion.viro manifested irritg bfiity 4 sleeplessness or constant.' 
drowsiness, neuralgia, pprvers*on of appetite hy the so-called 1 
‘ longings,’ &c. But in woiqpn wTiosS nffrvous aystdhi is in a ' 
state of stable •quilibfiufn these (J^sturbayces of function do 
not occur. ^ Towa.rd**thc end of jfrcgnancy the size of the 
# uterus causes sQnie embarrassment of respiration, which* 
becomes almost entirely postal in type ; an^J cratfvps*iii the 
mu&lespf the legs are frequent frojn pressure.upon the lumbar 
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and sacral plexuses. T ? he bidder usually shows some irrita¬ 
bility about the second month, but this passes off and dees 
not recur until the elosj? of pregnancy, \Vhen not uncommonly 

• micturition again becomes frequent and painful. Nausea 
r and vomiting are usually present in‘the early ^months‘(see 

Morning Sickness, p. 85), and theta is a common tendency to 
constipation and the formation or aggravation of hemorr¬ 
hoids. A slight decrease in the total acidity of the gastric 
secretiorf and in thp amount of .free hydrochloric acid 
9 accompanies pregnancy. The pelvic articfjlations undergo 
slight softening of ligaments and general loss of firmness ajid 
strength. 0 , * 

The liyer also enlarges and becomes congested, and* cer¬ 
tain recent observers have maintained that a zone of slight 
fatty degeneration may be found in the centre of the hepatic 
lob.uie„acJjmd the portal' vein, which is dilated, lb has been 
shown that the glycolytic function of the liver is diminished, 
and further evidences of disordered function are to be found 
in the diminished excretion of extractives by the kidneys. 

There is alsl> evidence that, many other organs, not 
directly connected with the generative system,. show definite 
changes in pregnancy. Thus, patches of co ngest ion, and 
swelling of the mucous membrane of the Larynx commonly 
'.occur, resulting in alteration of the tone and quality of the 
", voice in singers. Similar patches c»V congestion and swelling 
occur in the mucous membranes of the bladder and ureter. * 
Excretory luinctions.^-lt has been known for a longtime 
that the amount of carbonic acid throwr *off by the lungs 
is distinctly increased d u ring pregnancy" 0 bservf. tions upon - 
the functions•. of the skin have not been made, but great 
attention has of late years been paid to the condition of the 
uripe. and the following facts have "been established. The 
*daily quantit y of urine is frequently bgjpw the, average in 
\ *primiparae. The proportion of l? fOtal solids dVfiinishes 
steadily up to termf the faff being due to dimmutipq in the 
amounts of uric acid, u^ea, phosphates, sulphates, creating 
and creatinin. A fair average e\Cretion of urea for a preg-( 

* nant womab on an ordinary mixed efifet is estimated *at 12ti 
per cent. Of the total nitrogen excretion the proportion 

' excreted as ui£a_i4^oxmal, but the proportion excreted as 
ammonia is Rightly increased. A stqdy of the nitrogen 
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! intake and output has shown that 4 lawards, the end of pjceg- » 
j ^moy the mother is,storing nitrogen at a rate considerably • 
in excess of the nitrogenous requirements of the foetus, 

• which *re estimated ...at Sometimes 

sugar is found in the brine of healthy pregnant womdh 
towards term, and this has been shown to be due, in most 
cases, to lactose derived from the mammary secretion, 
although alimentary glycosuria may also occur. Lactose 
is also very frequently found in the urine of nursfhg women. 

It will be observed that the solid constituents of the urin« 
which are diminished are chiefly ‘ purin bodies *—urea, 
uric acid,•creatin, ercatinin —-and disturbance of the func-' 

t 

tions of the liver is probably the # causc of this alteration. 

•Recent observations Mive shown that during normal 

pregnancy the excretion of lime salts is greatly increased, 

and an excess is usually to be Sound in the blood. This * 

•/ 

appears to result from a certain decalcilieation of bone, as 
th<^ amount excreted exceeds tln^t. ingested in the later months 
of pregnancy. The excess in the blood may in part be used 
for the processes of foetal ossification. • 

The glycolytic function of the liver is also unpaired 
during pregnancy, and according ti) Bar it fg reduced to 
one half of the normal. This is evidenced by the rapid 
appearance of sugar in the urine after ingestion. m 

Elaborate che*uical«itivAtigations of the excretory func^* 

• tions in pregnancy have Ijeen carried out bv Bar, who has 
estimated the relation between flu* ingestion in foodstuffs, 
arid the excretiqn through the urme ami ffeces, of nitrogen, 

. lime* salt*, ohosphofus, &c. *rhe cfqlaiis of such tin investi- 

• gallon are unsuitable for consideration in aJ:ext-J?ook ; the* 
general conelushm pt wfiM* Bar arrived may, however, be 
stated. • He coiisiderecl that* his observations showed that 
definite alterations in the maternal metabolism are reeognfe- m 
able if* pregnancy, thefissinnlatioiwand output of tUc chief 

, tissue constituents being regfilat^d sji>*as to providg what is 

• I required for the formation- and growth of th*o # foetus. * So 

accurately is •metaholism* adjusted 9 that the maternal 
organism suffers no Itfss during preguancy, but Can be shown 
* actually to lay up larger sip res of certain ^lemtnt-s.. He was 
thus led to # regard the state of pregnancy as a ‘ toTOpjaiaus 
ayjoffbipsis/ . * 
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Other observers have beerf led in the opposite direction, 
Viz., to the conclusion that a condition of Jgxprmia is developed 
during pregnancy. The earliest observafl ions of this character 

were those of Bouchard upon the ioxicily of the urine. 

The methods employed are necessarily somewhat complex, 

and they cannot be described her? in detail ; but- it may be 

said briefly that they consist in determining the amount of 

urine which will produce death when injected directly into 

the vein Of an animal, usually a. rabbit or guinea-pig. This is 

called the urotoxic dose, and it ran be eoiypared with the 

urotoxic dose of the urine eff a healthy non-pregnant woman, 

which is taken as the standard. If t he urotoxic dose is larger 

in the pregnant than in the non-pregnant, then the toxicity 

of the urine is less, and rice Contradictory results 

have been obtained hv this method, and extreme care is 

•• 

required .in conducting the observations: a majority of 
observers, however, assert that a slight diminution in the 
toxicity of the urine can be detected from the end of, the 
second month up to term, but it vapidly disappears after 
labour. From this basis a theory has been built up that a. 
toxic condition of the blood exists in normal pregnancy, for 
if less toxic blatter is excreted it must be assumed to accumu¬ 
late in the blood and this i«< called tin* toxmniu of prey nancy. 
'.Confirmation flf tj|e theory has been sought l>y making 
observations in a similar manVier upon J he toxicity of the 
blood-serum of pregnant women ; but the results of these 
observations jfre of. very tittle value, owing to difficulties of 
experimental technique.* It is, however, ybvious that if an 
inefcaae^n the toxicityjif the c blood coi’rld be experimentally 
proved to oec f ur (hiring pregnancy, the existence of^i con¬ 
dition of ‘ toxaunia ’ could not be f denied.* For the present 
it must be said that these observations have not suweeded in 
demonstrating the existence of a toxic condition of the blood 
in normal pregnancy ; ljut, as we shall see later, t.h^y have 
•been of great ^service in throwing light upon the causation of 
. sofne of tlje/Ylisorddrs of pregnancy. < 

In the last fev r years the matter lias bee£i carried further 
by numerous observations upon the sarum reaction in preg- 
nancy, which will now be referrep to. 

‘Sferum Reactions in Pfegnanty.—iThe greatest advance 
vWch has been jna^le in % recent years in the study <ff the 
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biology of pregnancy is the discovery by AbdcVhalden of a 
specific serum reaction, which is 'now known as Abder# # 
halderus test. • * 

• This test is based upon the principle, now well established 
by # numerous instances,* that the introduction into tha 
blood of aif organic foreign substance leads to the formation 
of & special ferment which will destroy it. Thus cane sugar 
injected into the blood leads to the formation* of a ferment 
--in vert in, which reduces it; injection of foreign protends 
leads to the formation* of proteolytic - ferments which break f 
them up. Each ferment thus produced is specific, i.e., it is 
Ado to brtyik up only a particular protoid. Abderhalden’s 
play was to try to discover whether th^ blood of a pregnant 
woman contained a fermpnt*capable of destroying placental 
protoid. 

The fact that fragments of chorionic epithelium enter 
the maternal blood vessels,and are carried to distant parts, 
has been already referred to. (Itie of the first observers of 
the migration of fragments of Syncytium into the blood¬ 
stream was Veit. His observations led hijri to conceive the 
idea that the presence of this substance in the blood might 
be deleterious, and might become the means oflexciting the 
production of a protective body or antigen, the function of 


which wfluld be to destroy the syncytium.. To this hypo¬ 
thetical protective body, be have the name of syncyliolysin*^ 
It will be obvious that Abderhalden’s test takes up the" 
idea enunciated by Veit, anci t&cfc to put it*fo a biological 
proof. Abcferhalden desired to'find tmt whether these * 
fragments of foetal *pitheMun» are disposed of in the blood ? 
by a ferment. * • m 

The details of Abderhnlcjen's test are very complicated, 
and only an outline otfil help be given. The isolation of 
the ferment, itself being impracticable, his test aims at tte 


defection ’of gubstuncQ% known* to be end-products ^pf the 
process of proteoljTic digestion of all Jcifids of proteids. 

' • Tlte‘first step is.to prej^re from*fre#h normal placental 
tissue, carefully freed^rpm bloodJfcad handled vftth infinite 
precaution, a solutysn h£* placenfhl peptones, by. partial 
digestion with an tacid. Blood serum froix^ a pregnant.' 
Woman, and eerum frbm a* non-pregnant Avoman *for«use as 
% control, are then brought into contact wi^th the placental 
a Jr.. •«* . * * 6 
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Ipeptonc solution. The former lYecly breaks up the peptones ; 

jthe latter does not, or does so only to a slight extent. Thp 

}destruction of the peptones is demonstrated by recognising 

in the solution aviifw-a£ids^ known to be the end-products' 

cf proteolytic digestion. Two methods of demonstrating 

. amino-addwS may bo employed, vie., by the pohfHmQter, or 

. by dialyg&tioiv iind h colour reaction ; the latter, although 

1 much more complex, is also more delicate, and by it a dilution 

of 1—25.POO may be detected. 

%• 

. By this test Abderh'alden claims to have proved that the 
blood hcruni of r a pregnant'woman contains a specific sub¬ 
stance, of the nature of an enzyme, which possesses the power 
of breaking up phicPntal protcids ; that the blood of won- 
pregnant women does not contain, this body; and that, in 
consequence, the biological reaction which lie has discovered 
may be used as a means of diagnosing pregnancy. He 
further claims to have shown that fcetal blood does not 
contain the ferment. It must, however, be staled that, 
some observers, working with the test, have failed to cor¬ 
roborate AbdorluddonV results, while other workers, in con¬ 
firmation of Abdcrhalden. have shown that positive reactions 
may he obtained in pregnancy from t he eighth weekxmuuixds. 
c^nd also up to the tenth day of the puerperium. 

Evidence is accumulating that there are many sources 
of j?rror to be guarded against in thv application of the test, 
which can only be carried out by an expert pathological 
chemist. Ihilftss due pn-eitutions are observed, positive 
reactions in the nbn-pregnant may he obtained. At the 
same time the main features of* Ab'derhaklcn’s test.have*now 
been confirmed by numerous workers, and according 1o 
Williamson, it holds good for Q*JU'a-u.tcrinp as well as for 
normal pregnancy, and perhaps even. for choriuu-opithc- 

Th/> significance of thcSc observations', if they f can be 
relied upon, is undoubtedly very great. They indicate that 
there is * present iii'thtf blood a pregnant woman a sub¬ 
stance against which the organism, must ba protected, i.e., 
a toxic substance, arid that a specific means is organised for 
its destruction. And further, they show -(.hat it is derived 
from total elements of the placenta, 'q,nd that the blood of 
the fcotus itself t doesnnot contain the toxic substance.* In 
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other words, the mother is* cons_tpjitly absorbing products 
derived from the placenta, which to her are noxious, aifd* 
must'therefore be'disposed of. So long as the defensive 

* mechanism is acting adequately, she may suffer no ill effects ; 

should the defensive*mechanism break down, such ill effects 
may reasonably bo anticipated, although we cannot foretell 
what form they may assume. . 

. This biological reaction suggests an easy explanation 
of the profound and. widespread changes in th? maternal 
organism in pregnancy which have been already described* 
$?oine of them, such as the activation of* the endocrinous 
glands, may be a part of the defensive mechanism ; others 
nuty be the unfavouiable result toxic inHucnces. And 
further, it suggests Ibid- certain of the grave disorders of 
pregnancy, which will be described in a later section, may 
be due to accumulation of the placentil toxins in the ■ 
blood, either from failure of the defensive mechanism, or 
frryn excessive production nfltoxins* Pregnancy would 
appear lo lie a condition in which health and disease are very 
delicately balanced, and morbid intluciuvs are particularly 
liable to become preponderant. • 

Many trained workers are now engaged in the attempt 
to apply Abderhaldens work to the elucidation of the 
diseases of pregnancy, but the problems to be solved aye 
very coTnplcx, and muclP remains to be done. Certairf 
observers have endeavour'd to show that, in ad<lition to 

Abderhaldens reaction, other Peactious can be obtained 

® 0 £ 

from blood scriyn which are characteristic of a condition of 
'■imnhniitjf, r, onvparaT>lo to that- whic*^ is developed itn recovery 
from bacterial infection. This view wQjuid necessitate^ 
pregnancy being rggardrfl «is a disease of parasitic origin, 
^comparable to a^specific fever, and*pi the meantime it has 
no.t passe^l further than the stage of suggestion. • 

' Th^ Diagnosis of Pregnancy 9 

Thfe limits 9f age wifehin # which pregnancy may occur are 
very -wide.. It is rilPe before puberty, and evton more ran} 

• after the menopause. # Yet* authentic instance* of pregnancy 
have been pUserved at the age c^f. eight or nine years ^n girls 
in whom menstruation had app&ared abnormally early. *£nd 

’■ * * 6—2 
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several authentic cases have also been recorded after the 
•-rfienopaxise,*'one of these being a woman of Jifty_-iU»c who 
had ceased to menstruate for nine years ^Depasso). L. may, 
however, be said that pregnancy ^is .extremely. uncommon 
befor^thirtecn. and jifly. 

The nomenclature of the duration of pregnancy is some¬ 
what confusing. In this country it is usual to speak of nine 
calendar months as the period of gest/itiou, but this is 
inexact. It is agreed t hat the average duration of pregnancy 
?s from 274 to 280 days ; neither of these periods represents 

precisely nine months, for the number of days in nine months 
is variable ; but the latter does represent exactly ten timef* 
four weeks. It would avoid confusion to estimate %tli<J 
duration of pregnancy in weeks instead of months. 

During the second half of pregnancy the presence of a 
foetus in the uterus can bo directly recognised by palpation 
and auscultation. During the first half this is impossible, 
and diagnosis then depends,upon the careful observation of 
a certain series of symptoms (facts elicited from the patient), 
and physical siynt. (facts observed by the physician). The 
practical valpc of being able to recognise pregnancy at all 
periods is very great., and the subject therefore demands the 

most careful attention. 

■ 

l. Diagnosis ‘ of ,,Pregnancy during the First Half.— 
•-'Symptoms.—Those met with duiing-this period arc_a mpiior- 
rhflga, moniing^^dyj^yy, iaitabiijty of the bladder, di^Qom- 

,the.bruits,enlargement, of the abdomen, 


and ‘ (Quickening-’ It must be understood, that not. one of 
thesfe symptoms occurring alone, nor even all t , of them 
r - occurring ( together, can be regarded as conclusive evidence 
of pregnancy. They allow of the ‘‘presumptive diagnosis* 


of pregnancy, but a definite opinion should never be 
expressed in any case until a physical examination has been 
made.. And further, unfll tftnAt»nt.|wwfink has been reached, 
xhe. changes in, the uterus ytsdf are aiot sufficiently definite I 
.Idlow q£.£. physical diagnoshwbeing made unless the con¬ 
ditions are special?y favourable'. 

9 Amengrrh a & L -—Cessation of the menses is t practically 
invariable in*pregnancy; cases /ire said to occur in which ^ 

S guto, pienstruation continues for the fust 'tsyo or throe 
bpths v but they ar^ ex^rbmely rare, ’when pathological 
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bleeding can be excluded. Even in double uteri, mej- 
fttniation ceases as a rule, although only one half of the* 
.organ*is gravid, frregular haemorrhage from pathological 
causes m not uncommon in pregnant women, but this 
slTould. nqt be confounded with menstruation Sudden 
(cessation of the menses in a healthy woman habitually 
Jregular, and not near the age of the menopause, affords a 
Estrong presumption of. pregnancy. Amenorrhoea usually,} 
though by no means invariably, coytinues during suckling,! 
and it is also Aunmon in chlarqsis, in hysteria, and in eom6' 
forms of insanity. In addition to its value as a presumptive 
symptom T>f the existence of pregnancy, amenorrhoea affords 
th<? best means of estimating its duration. Tt is usual to 
reckon the eonimeneeihent of pregnancy from the last 
^regular menstrual period. This method is certainly falla¬ 
cious, for pregnancy may occur dliring a. period t)f amenor- 
rhejea duo to some other cause, such as suckling; and it takes 
uoficcount of the fact that theflate of*fruitful sexual inter¬ 
course does not necessarily correspond with the cessation of 
menstruation, but it is the best- met hod‘which is available 
for the purpose. Sometimes, however, the* duration of, 
pregnancy must be estimated from other data, such as thej 
size of i^o uterus. 

It is not known why the presence ctf a developing ovuifi 
in the uterus causes life immediate arrest of menstruation. 
There is a certain amount* of,evidence that* ovulation con¬ 
tinues, or may continue, during pregnancy (see Super- 
fuotation, p. 100^, wjjieh nyikcs the cessation of megstrq^tion 
the mo ref remarkable. It lias bee* suggested that a Jhodyj 
j^Tl'pduced during pregnancy which antagoifises the internal 
ovarian secretion, and Jims? arrests the menstrual process] 
Jt is possible that such a bofly niffy be present also in 
mammary secretion, which woyld account for the arngnor- . 
rhoea fof lactation. "J^fter The fourth month, wffen the 
lecidnal spa’ce has beeti obliterated # eour^e ^nerydruation 
jannot occur, for* the uterine • mucous membrane has 
iractically ceased to exist, except a*pdrt of jthe placenta. 
Mornin y Sicbi&s. —This symptom is by no means 
• invariable in pregnancy. • The great majority # of # primi -1 
gravid® suffer from *it, but in^subsequent pregnancies is 
frequently absent." It usually, . a^peagg at h^ ginni rgy of 
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tho s ec ond month — i.e v soon after the. first suppressed period 
—ancl it*varies greatly in severity. Some pregnant women 
t are seized with nausea, ceding in vomitiYig, immediately on 
rising or after their first meal ; the vomiting once over, there 
Hs*no further discomfort nor any loss of appetite glaring the 
rest of the day. Others arc subject to y an sea. without 
,vomiting, whi/»h may last for several hours and is more 
troublesome than the first-named variety. But in neither 
! case is the 1 general health afTeetcd, and the tongue remains 
'c'-lean. All gradations may be observed “between this 
symptom and the serious disorder of pregnancy known a# 
hypevemesis (see p. ,.L2fi). Morning sickness in' either of 
these common forms tally lasts for Qilly.Ji._fcw wcAs, 
rarely for more than three months.' The modc*rn tendency 
Vis to regard it as a toxic symptom. 11 must be remembered 
* that in chronic alcoholism morning sickness, sometimes 
associated with amenorrhcea and abdominal enlargement, 
may be met with apurt fror^pregnancy ; but the tongue'is 
furred, and the careful observer will detect other changes 
characteristic of this condition. 

Irritability of the bladder , shown by frequency of mic- 
, turition with some pain or discomfort, is usual during the 
and thirfl months, and is caused in part by the 
pressure of the heavy ante verted uterus, in part by the 
Congestion of the mucosa oi the bkuldcr previously 
referred to (p. 78). After the third month, when the uterus 
rises above the pelvic briYn and becomes mofo erect, the 
pressure is removed, and this symptom disappears or 
becomes alleviated. k ° • 

Enlargement < of lhe breasts is often noticed t^ilv by a 
primigravida. but enlargement of the abdomen usually does 
not become manifest to the pat-font until the uterus fiscs well, 

, a&ovc the pubes, and therefore seldom at tracts attentipn 
until the dpse of the fii;a£ half t>f pr^tiancy. A multipara, 
owing t<\ the laxity df the, abdominal wall, usually jiptices 
abdominal enlargement earlier than a ]5rimigravkla. 

Quickening .—This terpr in its apeient significance'means 
i coming to life,’ and indicates that. th5* mother has become 
aware ^ of tlp^ existence of something which is alive and, 
moving within her. The Tirst movements of c the foetus 
wliieh are felt by the plother’sometimes produce a sensation 
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of more or less severe nausca'or faintness, and to thus symp¬ 
tom the term ‘ quickening ’ is applied. Many women do not* 
experience it, and find it impossible to tell when the move¬ 
ments of 4he foetus first became obvious to them, so gradual 
ha* been their development. When a definite history can 
bo .obtained, quickening is usually found to occur between 
the sixteenth. and eighteenth weeks. Foetal movements 
continue until the e*nd of pregnancy and are chiefly important 
in the later months as. an indication that the child is alive. 
The mother continues to be conscious of these movements/ 
tys a rule, unless^the child dies. * * 

Physical Signs.—During the first few weeks no chaijgcs 
occur which can be detected by conical investigation, and 
unless the conditions hk Specially favourable the earliest- 
period at which pregnancy can be diagnosed is the eighth 
week. We therefore take up the physical signs-at the latter 
period. 

Slighth Week.-- -At- this perfed the .breas ts of a primi- 
gravida may present recognisable indications of activity, 
but frequently they show no change until the following 
month. Some hypertrophy of the peripheral Ipbules of the 
glands, indicated by a nodular feel and slight tenderness, 
may be apparent, while the areolar changes described on 
p. 72 may also be detected. Occasionally a little q jqft y 
serum inify be expressed by gently squeezing the base of the* 
gland towards the nipple. m In the case of a mult-ipara no 
importance can be attached to tltb existence* of these signs, 
as they frequently persist in a gland Which has previously 
passed through the period oj* functional activity Associated 
with suckling, or even with pregnancy alonpT Sqpretion i&« 
also sometimes fouijd in.fti* breasts of non-pregnant jmlliJ 
parous women suffering from uterine disease, such as a 
fibroid tumour. • 

Examination of t-ho* Abdomen at this period is of nor value, 
but chajiges * in the 4^0^, n&y be xlfttected by a careful 
bi-mannal examination, goft enjgg of *the lifts the* os 
exterin/m may 1)e inader ou£, but# is nqt *rery marked, and 
may be mistaken by "the student for the condition clinically, 
.known as ‘ erosion ’ ; examination with a speculum will clear 
up this difficulty, unless erosion qf the cervix* and pregnancy 
co-eiist. If the abdominal wall i$ thin and flax, the body*of 
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the uterus can be taken between the fingers of the two hands, 
# and its increased size, almost g lobul ar shape, and soft con¬ 
sistence detected. Anther important change known as 
Hegar’s sign must also be looked for. » 

^ x Jfega/r\s sign is the result of certain anatomical conditiens 
which are characteristic of the §g^ond-and-thkdmonth4 #1 
pregnancy. It will be recollected that at this period the 
ovum does not completely occupy the uterine cavity, an 
empty space being left,in the lower part, called the decidual 
fepace. , At this, period also the walls of the uterus have 
becqme distinctly softened, and perhaps somewhat thinned. 

Abdoitii 


.‘nmprrwiliU 
luwi-t «i*.cru 


Fiq Schematic Representation of Ilegar's Sign. (After llr»gnr.; 

^ f» 1 | ^ 

I * • « 

* The body.pf the. uterus is therefore in its upper part soft and 
distended by the ovum, in its ddwer port soft and empty. 
The lower part is conseq uen tly 'unusually compressible by thq 
Ifihgers in bi-manual examination, and Hegar’s sign consists 
Fin the Recognition of this 1 unusual degree oi' compressibility. 
Tp obtain it, the uterti^. should* be ante verted, although even 
in the retrpverted position it cafn be elicited in a modified 
manner. Bi-manual, examination is made With the patient 
lying on her back, the shoulders slightly raised, and the 
knees well flexed v Two fingers gf the right hand are intro-, 
< duced mto the vagina and jflaced immediately iii t front of the 
;oefhox; the left hanc^is.placed over the auprapubio region. 
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Tho uterits is then pushed upwards from the vagina towards 
the abdominal wall until it can be distinctly felt by the lefl • 
hand. * The fingers of the left hand^are now passed over the 
posterior surface of the uterus, and when the two hands work 
together tlje lower part of the uterine body car^ be com¬ 
pressed between them (Kg. 49). Two^points will then be 
noticed : first, the ease with which the fingers can be approxi-' 
mated and the walls of the uterus compressed ; and secondly,; 
the tense clastic consistence of the upper part of t^ie uterus,'. 
which forms a •marked contrast to the lownr part. m When* 
the uterus is rofro verted, the compressibility of the lower 
part can bfc made out with a finger ir^, the reqtum and the 
othlr hand on the abdominal wall; tout the upper part of the 
body is not so easily accessible as in the position of ante- 
version, consequently the contrast between the upper and 
lower parts cannot well be made out. A certainemount of 
skill and experience in gynaecological examination is neces¬ 
sary for the recognition of thi^sign, Ixit its value is very 
great when clearly perceived. 

To sum up, it may be said that pregnancy at the eighth 
week can be diagnosed from the conjunction of the following 
series of symptoms and physical signs : 

1. Aui^norrliceiV. 

2. Morning sickness. 

3. Irritability oi bladder. 

• . 

Sixteenth . Week. —Amenorrhcea continues ,~bu^ mornin g • 
sickness and urinary symptoms have usually disappeared by 
this tim£. It is #bout this j*>riod t^at quickening is to be 
expected.. The enlargement of the breasts has become quife 
obvious to the patient rffShe is«a primigrav^da, but abdominal' 
enlargement “may not yet have attracted her attention. 

Hypertrophy, irfcreased^jpigme/itation, and* presence’ of 
secretion in thef breasts fan now, <is a general rule, be made 
out. ‘The Uaea-nigA- will be quite obvious ih dark-com-, 
•plexioned women. The uterus is large (plough to be felt 
rising to a Jieiglit of*about 3 inphes above the level *of the 
symphysis pubis. It forms ah Elastic, # somewh<$ ill-defip6d. 


1 f1l8. 

1 1. Slight breustohQugo»(in a 
1 gravida). . 

• ; # 2. Lips ol' Q&.cxl^rnum. softened. - 
■ 3. Tltoriue body enlarged, softened, 
! * nearly* globular in shape, 

i 4. IFbgurN sign. • • 
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* mesial abdominal swelling, witfi a convex upper border. The 
^©Characteristic dull viplpt coloration of the vulval mucous 
membrane is now recognisable, but its Extent and irftensity 
are variable. The cervix shows more extensive .softening, 
and at this xjeriod forms one of the nfost characteristic and 
easily recognisable features of pregnancy. II exposed with 
a speculum the same violet coloration will be noticed as at 
the vulva. Pulsating vessels can often bp felt at the sides of 
and behind the cervix-the enlarged, vaginal arteries. The 
.abdominal swelling can be recognised as tl*e uterus by bi¬ 
manual examination ; its shape is now passing from globular 
to pyriform ; its consistence is intermediate Iwtwocn the 
hardness of a solid mass and the lax softness of a cyst,%ind 
is usually described as ‘elastic?’ but some experience, is 
required to detect with confidence those varieties of consis¬ 
tence. HjPgar's sign can no longer be made out. Two other 
signs of great importance can often lie recognised at this 
period in the uteru* — v'\7..,fiterine contractions and internal 
balloltement. 

The.fact that* the gravicl uterus undergoes contractions 
has been already referred to ; t hey are not recognisable 
clinically mfich earlier than the period under consideration, 
but it is possible that they exist in some form from the 
■beginning of pregnancy. They are feeble contractions, and 
*as detected at the end of the* fourth month th#y merely 



render the uterus a little firmer qnd better defined in outline. 
Care and a profongpd bi-mbnual examination are required for 
their detection, for'the intervals between them may be con¬ 
siderable*^; they sometimes Appear tb be in erased by 
manipulating tjie uterus. If the abdominal wall is thick or 
rigid, or the patient intolerant #f*tfic examination, this sign 
cannot be made out, and no importance niqst be attached to 
a° failure to elicit it; but its positive value is considerable. 
It sometimes occurs, however, .aparfcferom pregnaney^ln soft 
fihxoid tumours, and has bceh recognised in the enlarged 
lit dr us in caslis of extra-uterine gestation.* Sometimes partial 
or unequal contractions occur affecting portions only of the 
.uterus ; as a result the shape of the utfcrus may Jpe distorted 
and its consistence may appear .to be different in different, 
part?*.*’ Alter a*i interval it. resumes its normal, shape and 


udiform consistence. 
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Internal ballottement consists in the detection in the uterus 
of .a, movable solid body surrounded by fluid. If during a * % 
bi-nianifcil examination the foetus should chance to lie upon 
the lower part of the anterior uterine wall, the fingers, sharply 
pressed into the anterior 'fornix, will displace it upwards 
through the amnio tie fluid, and the sonwation of itcj diaappear- 
ance will be felt ; if the fingers arc kept m position a slight 
impact may be felt ji ir.oment later, indicating its return to 
its original position. The return is often missed,*but the 
displacement of ihc foetus can frequently be detected. The . 
foetus, however, often occupies a "position where it is o*ut of 
rt*ach of tlu» fingers on vaginal examination, and this sign 
cannf)t then be elicited. It is more t easily obtained in the 
erect’than in the supine position. It will be remembered 
that at this period the size of the foct us is small in comparison 
with that of the uterus. t , 

Pregnancy at. the sixteenth week can therefore be diag¬ 
nosed from the following : V * 


Symfjlomn. ! 

1. Aineiioiilui'u. 

2. Quickening. 

History recent morning Kirk- i 
ness. 


$iyrcs. 

1. Active 1>rgjV$t clnuyges. 

2. bujkua nigra; ejastx- hypo^^Uic 

swelling (utv.vuM). 
o. Cervix softened, 
d. Uterine *«mtractions-, internal * 
ballottement. 


IT. Diagnosis of Pregnancy* difldng the Second Half.— 
Symptoms.—The symptoms during the second half of preg- 
•nancy arc of little diagnostic iiAportnycc, wince unmifctakrible 
"evidence is furnished by the physical signs. t j^meporrhooa 
continues ; a good deal fit mammary discomfort is often 
experienced by a primigravida.^owing'ehicfly to the increased 
weight of Jho enlarged glands. Towards the end of this? 
period Vymptonuf of increased* infcra-abdominal pressure 
appear, such oedema of thelfeet and Vrainp* in the lower 
extremities, varicQso # vcins ift the legs and vulva* gnd some¬ 
times, from upward prestmre on the diapjiragm, palpitations 
and dyspneeg. Aboifl. two to three weeks before the onset , 
pf labour these symptoms all undergo a somewhat abrupt 
amelioration popularly known a*t the ‘ lightening tTiife is 
due £o descent of the presenting part o # f the* foetus into l*hh 
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pelvic brim, and consequent relief of intra-abdominal 
'pressure. • . • 

Physical Signs.— Twenty-qixth WecR {end of Sixth Calen¬ 
dar Month). —Hypertrophy of the mammae is new unmis¬ 
takable i secretio n can be freely expressed ; , pigmentary 
areolar changes have become inlfoisitied. , 

Abdomen. —Protuberance of the lower half of the abdo¬ 
men is now clearly 
.visible, and a few re¬ 
cent strife may be ob- 
served below the level 
of the umbilicus ; the 
tinea nigra in tlark 
women is pronounced. 
On palpation the fun¬ 
dus of the uterus will 
be found at the level 
of the upper border of 
the umbilicus (Fig. 50). 
The uterus is distinctly 
pyriform in shape, and 
usually extends further 
to the right t Jian to the 
left, of the mesial plane 
— r'ey fit lateral obliquity. 
Occasionally the obli¬ 
quity is, to the left, 
bilt. the uterus is seldom 
exactly medial. Its 
general consistence is 
elastic, but it docs not 
yield a flufd thriU. 
c Contractions can usu¬ 

ally bt felt when it is .gently palpated with the himds for 
two or f three ‘minutes; Prom the period when thq ,fund o us 
'becomes palpable above the pubes, it rises, when developing 
j[n.ormally, a littlelejjs than \ inch a week. c 
, In addttipn certain other signs ^foay bo .detected on 
i . abdominal examination which are not rfound at earlieit 
perio&s ; these are^ on pajpation-, external ballottement and, 
* aneous foetal nfavements; and on auscultation the 

‘ ’***• «/ V •* >**»« W< M»>» f JP > “ 'V 



Fig. oO.-^-Schoinatic Representation of 
the Height - ’'of the Fundus and the 
Shape *of the 'Abdomen in Prcgnam-v. 
(Roberts.) * *. 

The final *‘.h iiulirala wloki* 
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uterine, souffle and the foetal heart-sounds. Palpation of foetal 
movements and auscultation of the foetal heart are positive ■ 
or absolute signs of the presence of a living foetus, and their 
detection fenders the diagnosis of pregnancy not presump¬ 
tive, but certain. * 

At the twenty-sixth week, the foetus, though large enough 
to be readily felt on abdominal palpation, moves freely, for it 
is still small in comparison with the size of the uterine cavity. 
The palms of both hands should be gently laid over tlte uterus, 

and while one Ivand is used to steady it, the fingers of the . 

otiier hand make a series of quick but gentle impacts’upon 
it ; the whale anterior surface and sides of the uterus are 
gonctover in this way. At some partner other the fingers will 
comd down upon the bod}* or d limb of the foetus ; the latter 
immediately recedes before the impact, but gives a distinct 
momentary sense of contact with a freely movable body. 
This is ealled external ballottemenl. Sometimes the foetus can 
be (jjsplaced in this way acrossf he uterps, and thus, as it 
were, tossed from one hand to tfio other. While using the 
hands in this manner, spontaneous movement of some part of 
the foetus, probably a Jimb, will often be detected, proving 
not only that there is a foetus present, but thaf it is alive. 
;(-aro is required in eliciting thesosigns, but they are of great 
diagnostic value. As pregnancy advances the spontaneous 
movement made by thedoctfls become much more manifest, 

■ and during the last six or eight weeks they are felt by the 
mother as energetic and even violefft movements from which 
she is not free for jnore than a few hours at a time, and which 

• often*disturb sleep. °Moving f?eely in its bag of liqufcr aninii 

• the foetus thus takes exercise, which is no dopb’t of^import- 

ance in the devclopmenj^o* the muscular system. (The 
principal «novemepts arc*made*by tho limbs, but movements 
of the trunk also occur resulting in changes of ‘ position * anefr 
‘ presentation 5 (see p. 2$2). . * 4 . 3 

Ui e t r ifW —Prom the hiiddle.of*pregnancy onwards, 

a-soft, mowing, systolic tAurniur^ s yiifihroqpffc ^ jg lt j i ,t h e 
IftatteK lS . pul s e , tan us flaWy b'e heard on auscultation of the 
gravid, uterus. It ia*best Jieard at* the iuwest. part of the 
J&fcGral borders, but may so/ne times bo loud eaough to be 
audible over # a large part o i the anterior surface of tlie utefus. 

. In. setting this sign the uterus Should be steadied with 
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. hand and the stethoscope pressed firmly upon it ; while 
''listening to the sound the mother’s pulse, with which it is 
synchronous, should be felt at the Wrist. There’is some 
dispute as to the causation of the uterine souffle, but in all 
probability if is produced in the greatly enlarged uterine 
art eyics. which, it will be renumbered, reach the lateral 
borders of the organ from the broad ligaments at the level of 
the internal os. Some authorities believe that it is pro¬ 
duced in the large maternal vessels of the placental site and 
that, accordingly, the part of the uterus over which the sound 
is loudest is to he regarded as the placental site. Apart fi\>m 
pregnancy, it may be heard in cases of tibroid tumours of the 
Uterus. * 

Fo'tal Heart.-— The recognition of the sounds of the fudal 
heart is the most conclusive of all the signs of pregnancy : 
not only is it important in diagnosis, but (luring labour it 
affords valuable information, and the student should lose no 
Opportunity of becoming ‘^miliar with it. The foetal heart 
can usually be heard by the t^ntyrri*th..,weck. but the 
further pregnancy advances beyonefthis, the more easily it is 
detected. Its localisation at this {>oriod is variable, and the 
whole anterior surface of the uterus must often be carefully 
searched before it can be found. Some experience in auscul¬ 
tation is of course necessary: but opportunities of learning 
this sign in pregnant women id term have been previously 
made use of, its recognition at this period of pregnancy will- 
be greatly facilitated. .>t the sixth month the foetal heart -f 
sounds resemble the feeble or distant ticking of a watch ;* 
tlufy ai*& much more rapid than the beats of tin* mother 
pulse, which should always be simultaneously counted as a 
control, and they differ absolutely in character from the 
uterine souffle. When for any reason the mate* nal pulse 
rate is above 100 it is essential thatli definite difference in 
rate between the maternal pulse afrd what is taken 1 for the 
foetal heart should be clearly* made out, for sounds may be 
transmitted from "the aorta Which will be misunderstood 
unless this precaution be taken. v At the Sdxth .month the 
* fast&liieart beats from HO to 1Q0 times a mingte, and it is 
i therefore difficult to count. Adjezm the average rate is froipi 
12 ft fco , t4Q. but even wider limits than these $re possible | 
<3idy when the-rate^f ails i>elow 100, or rises above 100, can? 
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it be said to indicate danger to the foetus. The foetal hcart-j 
rate is not a reliable indication of sex.. It has been generally y 
believed that the weight of the foetus affects the heart-rate,, 
and that t;he larger the foetus the slower is the rate ; but f 
recent observations by Fidux show that there is no definite 
relation between weight, and pulse-rate. 

In connection with the foetal heart-sounds the funic 
souffle, must be mentioned. It sometimes happens in auscul- - 
tating the gravid uterus that a loop of the jjuiJbilicafr'cord lies 
immediately beneath the bell of the stethoscope, and being 
subjected to slight compression, either by its position in the 
uterus or by the instrument, a faint, rapid, blowing murmur 
is produced, which is synchronous ( with the foetal heart- 
sounds. It is seldom detected, and, as it requires accidentally 
favourable eircunistane.es for its production, it is of no 
pract ieaI importance. 

The vaginal wall* at this period are distinctly softened ; 
blue/liscoloration and softening^ the cervix are more dis¬ 
tinct ly recognisable t han at earlier'periods. Since abdominal 
examination yields positive signs of pregnancy, from this 
period onwards vaginal examination is unimoortant for 
pur]loses of diagnosis. 

Thirty-sixth week '.—The shape of the abdomen and the 
size of thf uterus are indicated in Fig. 50. The individual 
parts of the body j»f the l’uftus can now be recognised by 

• abdominal palpation, and the position of the head, back, and 
limbs localised. This, however: is Of lit tie importance in the 
diagnosis of pregnancy, but attention wifi be again directed 

.tb it in thy section dealing wiMi labdur (see p. 342).' About 

• the t hirty-sixth week the uterus attains its greatest Ijeight. in 
the abdomen, extending qdXiiy to the xiphoid cartilage, and 
the maximum abdomintfl girth averages 32 inches ; during 
tlicjast fortnight of pregnane} 7 it- may sink to a point raid* 
way between the "urn bi lift us and *t he, xiphoid cartilage*, and 
the shape of the abdomyn is i?i consequence a, little altered 
(big. !>Cf). Numerous rcceftt striae arc* found' 5 below the 
umbilicus, whicluis no\tf fkit ol slightly eyeried. 

Determination of •the* Period to* which Pregnancy has 
Advanced,—This is sometimes a matter of considerable diffi¬ 
culty, yet its practical importance is great. The *ntost 
reliable guide is the calculatiorf qf the interval which lpfe 
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elapsed since the last menstrual period. Where these data 
-cannot be obtained the dale at which quickening occurred 
may be obtainable, and this may be taken as about the, 
sixteenth week. Jn the absence of both these guides the 
height of the uterus above the pubes is the only other criterion 
of calculation. This is necessarily inexact aiid variable, 
and in estimating pregnancy by this method there are 
several obvious sources of fallacy to be borne in mind. Thus 
there arc individual differences in the thickness of the 
, abdominal parietes, the amount of liquor qpmii, the size of 
the foetus, and the stature of the mother. The size of 
the uterus is dependent to a great extent, upon tin* 
amount of liquor amnii which is present; deficiency is 
associated with an unduly small, excess with an unduly large 
uterus. In twin pregnancy the uterus is also unduly large. 
Certain conditions make the uterus apparently larger than it 
should be ; thus contraction of the pelvis may prevent the 
foetus from sinking into t^\e pelvic brim towards the end* 
of pregnancy, and so occasion an increased height of the 
uterus ; a tumour lying in the pelvis would produce a similar 
effect. Th(j most useful rule is that worked out by Mac¬ 
donald, who found that after the twenty sixth week the 
height of the fundus above the symphysis in centimetres, 
^divided by 3 5, gives the number of lunar months of 
^pregnancy. Thus, if the heigut is 30 cub (12 inches), the 
period of pregnancy is eight and a half months = thirty- 
four weeks. * ‘ 

Differential Diagnosis of Pregnancy.—To consider all the 
vafcietie*, of abdominal swellings tvhich may be mistaken fora, 
pregnant uterus woulel require a wide excursion into the- 
domain of gynaecology, and cannot be undertaken here. It 
is, however, necessary do recall the occasional occurrence of 
si curious imitation of pregnancy of hysterical origin which 
is knewn as Pseudocyenjs (spurious pregnancy). ‘It pc curs in 
women of neyrotic temperament, especially when associated 
with either Sire ad of pregnancy, tas in the unmarried, 4 or desire 
to become pregnant, as* in sterile married women. Such 
t women present the symptoms of Amenorrhoea, momiiufc&VQk- 
ness, and progressive abdominal enlargement; they qmcken^ 

. and ffeel Vhat they regard as continual ^nd active foetal move- 
' fiients ; and at the Sppojnted time they suffer from severe 
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and prolonged abdominal pains which they arc convinced 
represent labour, but which of.course have no result. Oft* 
physical examination certain signs of mammary activity may 
be found, which are undoubtedly deceptive. The abdominal 
enlargement, however, will seldom deceive any buj the most 
inexperienced practitioner ; none of tjie positive signs of 
pregnancy can be detected either by abdominal or vaginal 
examination ; and if an anaesthetic is administered the 
abdomen becomes Hall cued (unless the patient is vftry obese), 
and bi-manual examination will demonstrate that the^uterus 
iiot enlarged. # 

Multiply Pregnancy 

While it is the rule in the human species for only one 
child to bn born at a birth, twint pregnancy ocourn in the 
proportion of about I SO to I-00 births ; but its frequency 
. varies greatly in different coiut^ries. Heredity is the only 
known laetor in c ausation, and the influence, of this factor is 
very marked. Triplets are very much less frequent than 
twins, and are estimated to occur only once in 6,1H)0 to 10.000 
pregnancies. Quadruplets are still less common ; although 
they mav reach the period of viability and be born alive, they 
selflom all survive. Quintuple pregnancy is*extremely rare.* 
and a I weft's ends in abortioTi. A recent instance lias been 1 
recorded by Nijhotf. who in,addition succeeded in collecting 
twenty-seven recorded cases of Ijuintiiplets* in obstetrical 
literature betwceji 1094 and 1900, which sufficiently indicates 
the great gravity of tfle condition. * # • 9 

Twin Pregnancy may result from the simultaneous fer¬ 
tilisation of two ova„or frcA the fertilisation of a single ovum; 
the former arc called buiovular. tlutjiatter uniovular twins. 
Bvnovular twins may result, from the fertilisation of an ovuiTi 
from t^'o distinct CiradKian follicle** or of two ova from a 
single^follicle*. Sometimes two follicles*ripen simultaneously 
in one ovary. The* ova rrftiy botji develop in* tjie normal 
uterus, or one in each half of* a double icterus ; or one in the 
the pther in $ Fallopian tube ; or one in’ eacli Fallo-. 
# pian tube. They are ^ much more frequent than uniovular 
twins, the proportion being about^i tq. 1. We can only specu¬ 
late bp on the manner in which iluitiVuUur twins are produoeS. 
B.M.- " • 7 
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The ovum may "possess two .germinal vesicles (nucloi); or 
two.embryonic areas may be formed if an ovum is fertilised 
by mora.than one spermatozoon ; or fhv single embryonic 
area may divide, each half producing a foetus. Differences 
between Junovular and uniovular twins are to be found'in 
sex, in development, and in the form ati on of the placenta and 
membranes . - In each variety hydramnios of ono ovilhl may 
occur, the other remaining normal. 

-Uniovular twins are always of the saine.£ ex : bin- 
uvular twins may be of the same, nr oLdifferer/t sex, the latter 
being rather more common than the former. Therefore twins 



Fig. 51. —Twin Placouta* aiuFMernLiiinoH of Uiuovular ^Development. 
(TJibomont-I ami Lepu^.) 


of the ss^ne se* may be developed either from one or two 

ova, while those of different stux^aje necessarily binovular. 

Including all cases, twin^ are more commonly of the «ame sex 

(boy and boy, or girl and girl) than of different sex, and B as 

in single pregnancy the number of bays exceeds that girls. 

IDgyglopmenf .—*A twiit foetus is'bsualiy somewhat smaller and 

light ertnaph, single c favtu£ ; the'-two are frequently unequal 

in size, and differences of%l to “H pounds in* weight are not 

.uncommon.' One may 'be normally developed^ the .other 

malformed ; <or one may perish during pregnancy while the o 

other develops -till term. frjalfKith 

^vular twins T < and o&tajn 6 rare forms of monstrosity bn ly 

c . • «* * 
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occur in such foetuses. Placenta and Membranes —With 
binovular twins the two ova may develop quite separately 
from \)iie another,*so that two asyai ata plaflaalaa a-ruLtayn 
opmpletfr .. mo^hmnpn are formed (Fig. >51). If, 

however, the two ova should be implanted close to ope another 
in the uterus, the two placentae will be in contact, and they 
may even become more or less firmly united by their adjacent 

edges, forming apparently .a. ^ijjglu-Orgaii. TJip decidua 
/capsularis then forms a single envelope for the £vvq ova,, so 
fthat the two cdiorio na are apposed where the ova come in 
cop tact. The circulatory system of cacti foetus is quite 



Fiti. 52.—Ttfin Placenta' and Membrartcs ol‘ Ifuiovular Development. 

(ltib<ynont-lict»saignes and. Lepage.) # f 

* • 9 

distinct, even when Urn placentai are thus united,; anasto-* 

moses never occur., WijtT nniovular twins a single placenta 
chorion .are fprmed’; the amniot unay be double (Fig. 53) 
^ singl e # (Fig. 52), the septum in the former being ffe- 
quentty incomplete af^term. *Usqally.the umbilici! coixis 
are distinct * sometimes the* cord i^ Single at its jilacental 
ilisbrtion,. but, bifurcates* befor^ reaching *t)je, foetuses. 
Free anastomoses alvfays exist it* the placenta be two err the 
circulatory, systems % of the two foetuses, and 'according to 
# Schatz tin's is usually arterial, but may rarely be venous ; 
venous anastomoses (pjacentaj) are superficial, arterial 
anastomoses are deep. As. a*result of these anastonjdfees 

aft * 
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blood from ouc Lotus finds its way into the circulation 
of the other—an important factor in the production of cer-* 
tain foetal monstrosities. One foetus may also have at its 
disposal a larger placental area than the other, the ,one thus 
favoured being always the more fully grown. Such mon- 
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Fig. &».—Tvin Pregnancy (pmluihlv Uniovular): Atx>r1 i«»n at 'Hiin) to 
Fourth Month. The Amnion is double. ((‘haring Cross Hospital 
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stiiosities as the thoracopagus ait* only possible in twins 

of uniovular development. Cv ‘ 

Recent observation's upon the development of the amnion 
make it probable that tVvin.foetuses.witlna single amfiihn.or 
with unitcd a umbilical cords are developed by_ division of an 
originally single embryonic area, fo r r the amniotic vesicle is 
clearly seen «\t a time when the embryonic area is repre¬ 
sented -merely by “a thickened layer df^ ectodermal colls. 
•Su per fecundation a&d Super f(Elation. —If two ova tare 
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fertilised simultaneously, twin pregnancy results ; soiye- * 
times a second ovum is fertilised while the first is developing, 

. and to this condition the above t*ums are applied. JjLthe 
interval* between thp t\yo separate acts of fertilisation ia.a 
short one,the condition is called sugerf ec undation*; instances 
are well known to occur in lower animals, as when, for 
example, a mare gives birth to a horse and a mule at a single 
. labour, having been covered at about the same # lime by a 
stallion and ari ass. Lh-oof of its Recurrence is difficult in 
the human sifbjeet, and unlesy the fietusys are of different- 
•ecdour it is indistinguishable from binovular twin fjregnaney. 
When t.li8 interval between the f\vt> acts of fertilisation 
is "considerable, amounting to wt&ks or even months, the 
condition is called superj'relation. If ovulation continues 
during early pregnancy, there is no insuperable obstacle to 
the fertilisation of a second ovufn and its lodgfnent in the 
uterine cavity, so long as the % decidual space persists—f.e., 
updo the fourth month. The r&Milt- of this occurrence would 
be the presence in the uterus of two f ictuses of different 
stages of development. It is easy to conceive of such an 
occurrence in the Fallopian tubes or at any {jfcriod of preg¬ 
nancy iu a double uterus. Superficial ion may end in. 
aborting, both ova being thrown oil before they are viable: ‘‘ 
or one ovum developing topfull time, a mature foetus and 
premature one nifty be bom at the same labour ; or the birth 
of a mature foetus may bo fol|pw^l after an interval of a few 
weeks by the birth of a second equally.'inature. 

Clinical Course of Twyi Pregncyicy.- —Diagnosig is impos¬ 
sible during the early months ; it can only bcwe-stablished by 
the detection in the uterus of two fu»tuse£ Th«? uterus is* 
always larger than liymiaf, but undue enlargement must 
#not be Attributed to twinsi wit bout* more definite evidence. 
The surest sign is the recognition of two distinct foetal 0 
hearts* beating at different raleS. t This-sign cannot.-be 
ffetsutad. until after..tha.sixth mouthy ayd untityial •are must 
be exercised in establishing the difference in rate between 
the two hearts? lt^is net sufficient- for the observer to find 
.foetal heart-sounds audible at two different parts of the 
• uterus, for rapid changes an the position*of flic foetus may 
.occur, and thus lead tif mistakes. Two observers aus^ul- 
, gating at the same moment shpptd simultaneously count the 
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foetal heart-sounds to which they are listening, and if a 
jciefinitc difference of. say, ten beats per minute is detected 
between them, twins may safely be diagnosed. This differ¬ 
ence in rate is believed to depend upon inequality in size 
of the foetuses ; but if there is onlv slight inequality therq- 

will be no recognisable 
difference in rate. To* 
wards the end of prcg-5 
nancy the presence of a 
f(ctal head may some¬ 
times be definitely recog¬ 
nised both at tlie fundus 
and in the lower uteri no 
segment. Twin preg¬ 
nancy is frequently 
complicated with hy- 
dramnios, and this con¬ 
dition greatly increases 
the difficulty of diagnosis 
by obscuring the results 
both of palpation and 
auscultation. 

Twin pregnancy usu¬ 
ally ends a Jit tip before 
term ; "that is to say, 
labour is premature. 
Owing to the undue size 
„of the uterus, pressure 
symptoms may be un¬ 
usually troublesome, and 
morning sickness is said 
to be often unusually 
severe. Sometimes the 
uterus is not much larger: 
than normalthis may* be due to the fact that one, foetus 
has perished in utero. When this occurs the fluid in the dead 
ovum is absprbed, and the body of thp fce£us compressed 
between the growing ovum and the uterine wall, and its 
tissues altered by absorption of flaid ; Ahe result is the birth» 
of p curiously flattened mummified‘fcetiis, to which the term ' 
. or (ety&^Qpmjyreasua has been applied 1 
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64.—MuininifWsd Fcrt-iiK (Foutus, 
pa py race us). 

(Char *ig Cross Hospital Museuih.) 
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(Fig. 64). The placenta of this foetus offers a striking con¬ 
trast with that of the living one ; it is pale, and completely« 
consolidated on section, no trace of the normal spongy tissue 
remaining. Microscopically it presents the appearances 
characteristic of advanced infarction and fatty degeneration. 

Triplets result from thb fertilisation gf three separate ova 
or from the occurrence of uniovular twins with an ordinary 


.. Plrt.r.ent,A 

succenturiate 

/ 



Placental 

vessels 


Fic. 56.—Tiiplet Placenta developed from Two Ova* and ellowing the* 
Abnormality ol Pltfccntn^Hnc&Mituriatn. (Ribemont-Dessaignes and 
i Lepage.) • _ 


# 

• • 

single fyet us. In the turner case fclyree distinct placentae and 
set s of membranes are jfound*; in the Ma tter and commoner 
case there are two placenta of very unequal size # tTie larger 
having two cords attached, and coircspqnding to the placenta 
of uniovular twins (Fig. 65). The single foetus’may have 
• distinct set of membranes . m Triplets are more*cornnionly of 
different sqx than alhof.the,same sex, but Voys-predominate 
considerably in number. .Dia^qosis ja very difficult, # alid 
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labour usually comes on prematurely. The survival of all 
•tfhrce infants is rare. 

The Management of NoonaU Pregnancy' 

Although pregnancy is a norflial bodily function, and 
should not- b,e regarded as a malady, it is undoubtedly 
attended by many risks, and it involves a considerable strain 
upon certain organs, which they may be unable to bear 
unless care is taken to maintain them in a condition of 
normal physiological activity. This is especially the ease 
ilLa first pregnancy ; afterwards the organism appears to he 
able to bear with less disturbance the altered conditions 
involved in the pregnant state. The functions which require; 
the closest attention are those of digestion and excretion, fort 
their failing may involve the most serious consequences both 
to the mother and the child. Diet is a. matter of some impor¬ 
tance during pregnancy, generally speaking the appetite' 
is increased above what is normal to the individual, and' 
over-feeding is not called for when the conditions are normal., 
Dietetic fancies quite foreign to the normal tastes of tho 
individual are sometimes met with, the so-called * longings,J 
.and these need not be discouraged if the direction yiey take* 

• is not unwholes'om®. Food should be simple and plainly/ 
‘cooked ; meat, should be taken only in moderate quantities,* 
and sugar or sugar-containing foods should be; reduced even 
more than animal proteins. ELufiJs should be taken freely, 
and the value of nnl k in such a diet is sufficiently obvious. 
Alkaline Natural waters, such as those ot Vichy or Coni rexe- 
4 ville, are. useful. The waste' of phosphates and chlorides 
which occurs during pregnancy ..hould be, borne in mind, and 
lime salts in the forni t uf phosphates or glycerophosphates’ 
afe useful. The tendency to anaemia must not be t lost sight 
of, arid*administration of iyqyi is especially useful in the- early 
months. v Exercise is' qecessary, but should ndt be^vjolent 
or attended by risk of accident, Which may result in abortion f 
The more energetic forms*-of outdoor‘exercise should there¬ 
fore be avoided, but walking is useful ht all pcripds. -if for 
any reason exercise cannot be taken, t daily massage of the 
limbfc and back dorms a useful substitute for it. , 

• few, if any/* of tjhe ordinary symptoms of pregnancy 
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require treatment. If morning sickness is troublesome the 
patient- should take, her first meal before rising, preceded bj 
a. mild aperient, such as a seidlitz powder, or a dose of Apenta 
water. If. nausea continues during the day, alkaline 
rented ics, si^ch as the salts of bismuth, soda, and magnesia, 
are useful. .1 luring the later months pressure-symptoms are 
often much relieved by wearing a well-fitt ing abdominal belt. 
Tlic urin e should always be examined at least once in the 
first three months, and a regular monthly analysis slhould be 
made during I.Inf second half of pregnancy, on account of the 
liability to the appearance of albuminuria at tins time. This 
is of espectal importance in a priinigfavida.- Success in 
treating this serious complication defends entirely upon its 
early recognition. • * 

Examination of the gravid uterus during the early 
months of pregnancy is unnecessary, and should b* avoided? 
unless required for purposes of diagnosis. It should then' 
he made with care and gent lea ess. for a rough internal 
examination may cause a miscarriage. When the examina¬ 
tion is made under anaesthesia there is tf special need for 
caution, as an undue’ amount of force may tJien uncon¬ 
sciously be used, in the absence of any check from the 
sensation^)f the patient. A confplete physical examination 
should, however, always be made at ifboul the thirtieth 
week to (fetermine*(l) the presentation and position of the 
' child : (2) t lie relation between the size of the head and that 
of the pelvic J>rim ; (3) the condition of^t-he Lony and soft 
maternal passage* ; (4) the presence and rate of the foetal 
•heart-sounds. The importance of determiningJtliCiSe points 
* well in advance of term will be made clear «in the* section 
dealing with the management- of labour. The examination; 

presentation and position should b*\repeated two or three 
weeks before labour is due. # • 

Durmg the latter lutfr of prcgnaitcy the nipples niffs t be 
preparfxl for suckling in*the maimer vjk*seribec> on p. w 56l. 
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ABNORMAL PREGNANCY 

Although ^pregnancy is not. a disease , hut a normal 
function of the body, there is no doubt- that a pregnant 
woman is exposed to many serious risks which fire peculiar 
to her condition, whilemertain maladies to which all women 
are liable are of increased gravity when associated with the 
pregnant state. In addition, morbid conditions primarily 
affecting'the ovum, are met with which destroy it and lead 
to its premature expulsion. The pathology of pregnancy 
thus assumes very large p*D portions, and comes to embrace 
a great number of morbid conditions which may affect the 
mother, the embryo, or the foetus and its appendages. In 
order to make the subject intelligible* and capable of being 
dealt with briefly,' classification is required, but a practical 
classification is by no m6aus easy to devise. -A simple 
'division into fcHe main groups is, however, easily made ; for 
while some of the conditions included arc*abnormal develop¬ 
ments of pregnancy, i.e., conditions necessarily associated 
with the pregnant*state,' m the ease of others tjie association 
wiUi pregnancy is only accidental. The first group we may 
call Tuft Disorders qjf Pregnancy, Tor pregnancy is the 
essential factor in their causation. As examples may be 
mentioned the disease called eclampsia the hydatidiform 
mole (vesicular degeneration pf the chorion) ; none but 
pregnant women suffer from these diseases and jtheir many 
congruences, and they*are directly tine to some disturbance 
r of the pormarf course ^f pregnancy* The second group we 
*may call c THE Disorders ass6ciated with Pregnancy ; 
they may have been in existence ytfore corfeeption occurred 
and have become aggravated by pregiftncy, sucji as valvular 
disease of tht heqft ; or the^jrnay ari^e during the course of 
pregnancy and interrupt it, like* the* acute eruptive fevers. 
Ihsitead of subdividing tha first group into foetal and maternal 
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disorders, 
follows : 


* ' 

as is usually done, we shall classify them as i 


I. Disorders of Pregifancy 

Voxatmiast. 

(1) Album inuria an d.Eclampsia. 

( 2 ) Pernicious vomiting• 

(3) Ptyalism.*’ 

(4) Pruritus.** 

(5) Herpes**' 

• % (b) Mental disturbances.* * 

Ab nor maf Conditions o} the Gravid- Uterus. 
/i) Qla placements. • • 

( 2 ) Malfprmations. * xv 


Pressure■ symptoms. 

(1) (^^Ma. 

(2) Varicose veins. % 

\\\) Haemorrhoids. 

Abnormal Conditions of the Ovum. & * 

(1) The Parly Ovum. 

(«) Stetet, 

ir JBloodjnglc --Fleshy mole (hamiatoma mole), 
ii* Hydatidilorm myl c (vesicular degeneration of 
chori&n). 

(6) Xh^iduaicmdametritis. 

(2) Placenta and Membran es . 

(a) .(MigoJa^dcamnios. • 

(b) Poly - hy dram nios. 

(c) PlaceniaJjiisea^sj* 

• v (Edema r * 

±Fatty degeneration/ 

J tkemorrha^. * 

V'JfeW-gEOWtbSi * 
o’SyphilieT. • 

£Twfcerelor • • 

^Iijiarctidh.' 

• Abnormal Implantation of the Ovum. 

» Ectopic gestation . ^ ■ 

* Provisionally classed .at toxtuftnaa. 
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II. Disorders associated with Pregnancy 

(a) Acute eruptive fevers. 

( b ) Syphilis a‘nd tubercle. 

(c) Cardiac disease. 

(d) Renal disease. 

Bright's disease ; bacillus coli infection. 

(e) Hepatic disease. 

Acute yellow atrophy ; diabetes. 

(/) Diseases'of the nervous system. 

Chorea. 

(r/) Pelvic diseases. 

(2yaria.ii.and uterine, tumours. 
Gonorrhoea. . , 


Tox-emjas of Precevancv. 


Before proceeding to consider individually the disorders 
which are included in this group, there are certain general 
considerations applicable to them all which must be referred 
to. Thus we Must first consider what reasons we have for 

( regarding them as toxaunic in origin, and also what is known 
or surmised as to the nature and source of the toxivmia. 

As regards the first point, it must be said a/ once that 
direct proof of thrtr toxaemia origin cannot be advanced, and 
is in the nature of the case practicable only by the actual 
discovery of the toxic body or group of bodies. Nevertheless 
a mass of evidence based upon the analogy of other diseases 
ki^own to be toxacmie, and upon scientific inference, has been 
gradual^ accumulated, which for practical purposes amounts 
to proof. Post-mortem changes naturally furnish a great 
part of the evidence required, dYulconsequently those diseases 
which tend to terminate fatally supply the best opportunities 
*For studying the toxaemias of pregnancy: Proof of their 
toxafhiic origin is accordingly muih more complete in the 
case of eclampsia and pernicious vomiting tlian any of the 
others, aV of which show little tendency to cause death. 

The post mortem ckartigcs belie,v*ed to bo° characteristic of 
death from toxaemia will be fully described in coimection 


with eclampsia., It may be stated, here that they consist 
mainly of two groups ? (a) extensive thrombosis, and 

1 ^ rstiti “ 1 (*) pell 
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necrosis, sometimes scattered, sometimes a flee ting large 
areas, i.e ‘ massive, necrosis These changes are widely dis¬ 
tributed, tind while the? liver and the kidneys are the organs 
mainly affected, to a less extent they may often be found 
in many others. 

Jn addition to the post-mortem changes certain clinical 
evidences of toxaemia may also he forthcoming. .One of the 
most important is to be found in modifications of nitrogen 
metabolism and of carbohydrate metabolism. • 

In health the mtrinary excretion of nitrogen takes jdace 
through the following substances (Volin) : 


Broil* 

* 

• per roil 

t. of the total urinary X . 1 

Am it* min 

• 

fc *3 .. 

• * M 

Brcatinin. 

a 

2*7 

• w i m 

•• II 

Uric Acid 

a 

0*7 

% * 11 

Undetermined NiIre 

(>■0 3 



In ^oxaunio conditions the proportions (^f these substances 
are substantially modified : the amount excreted as urea is 
diminished, while the amount excreted as ammonia, and as 
* undetermined ’ is considerably increased. Thre^. per cent, j 
is the normal ammonia-coefficient of X excretion"; a rise in 1 
this coofiicieut is an indication, ofc toxaemia. The analyses 
required toTlctermiue these changes are elaborate anti costly, 
and accordingly thc^ detcrmiiftition of the ammonia-eoefli- 
oient, has not been widely made use of except by expert 
pathological chemists. But sutflcicift worjc lufs been done 
,to show that iu.eoipjnpsia and in pernicious vomiting a rise 
iu the amm< 4 jnia-coeffioient is usually fouud, and that iif sevt?e 
eases it may reach 20 per cent. m " # 

There are certain. sourfas* of fallacy which must be 
guarded against, in jipplyihg the test :*thus s even * vomitin g 
ana real fiction .of .di et both occasion a moderate rise in the* 
NH 3 coefljcient, prtfl>ably#)ecause " starvation ' of the tissues 
results in an excessive prpductfbn of tisSue-wa^te product*?, 
the resulting ‘ toxajmifc ’ condition being Aggravate-d By the 
coincident failuremf the fcsuretory functions. Within recog¬ 
nised limits, however, tlhe test is a useful one. 

m Carbohydrate metabolism js also profoundly effected in 
toxaemia, especially in tjiosc^forms yr Inch are associated with 
persistent vomiting. This is shotVQ by thejiocuniulatipn iiP 
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• , 
th&bls&sLp! twoacid substances, viz., diacctic acid and /3-oxy- 

butyric acid; along with them acetone itr also always found, 
but the presence of that body alone'-is not of great clinical 
sigitificance. When present, in the blood in great^xcess those 
substances constitute the condition known as ‘ Acidosjs/ one 
of the most dangerous toxaunifc conditions with which we 
are acquainted. It has been shown that in severe cases of 
eclampsia and also of pernicious vomiting a condition of 
acidosis usually exists : it is also believed to be the cause 
of diabetic coma, and is ^present in post-auaesthetic chloro¬ 
form poisoning such as sometimes occurs after prolonged 
anaesthesia. i ‘ 

In all probability* there is a direct connection between 
acidosis and an i ncreased ammbnia-eocfficient. Tlie excess of 
acid in the blood is partly neutralised by the alkaline salts- 
of the blood serum ; the alkaline base of the blood salts is 
mainly ammonia, and the resulting compounds of ammonia 
withdiacetic aoidr.nd oxybutyric acid, being excreted through 
the kidneys, tend to raise the ammonia-coefficient. 

The organ • chiefly concerned in carbohydrate meta¬ 
bolism, and in the final stages of N metabolism, when the 
innocuous cnd-products, such as urea, arc produced, is the 
liver. It therefore appears"that derangement of Ujc liver func¬ 
tions plays an’important part in the production of toxamiia. 

Another point in which pregnancy doxaemia comes into 
line with toxiemic conditions generally is that there is a 
considerable increase \jf *lipoid substances * in the bh)od, 
w^hich is probably to be regarded as another indication of 
derangement of the hepatic* functions. c. 

•Still further clinical evidences of a toxawnic state are to 
be found in . elevation of blo brlLpressure^ fever, diminution 
o f tj ie excretory functions, an^l the supervention sn the filial 
•stages of jffiipa . with or without convulsions. Occasionally 
lisenforrhages from mucous surfaces occur,. and* in rare 
instaqces s evioua blee ding from the gastric' and intestinal 
‘ mucous r membranes have b&m observed. All of these 
symptoms may appear* in scriods* examples of pregnancy 
toxaemias/ f € 

^ !Ilgxic Bg<Ue$: L -~hong before the modern 
theory of toxtem^. was foreshadowed, clinical observers had 
thrown out the suggestion that certain of the diseases 
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peculiar to the pregnant state might, perhaps, be due to the 
undue accumulation of waste products in the maternal • 

blood derived from the body of the j^etns, and coming \ 
through tlip umbilical vessels. They imagined an adjust¬ 
ment, under normal conditions, of the eliminatory functions 
to enable them to cope with the increased output of waste 
products necessitated by the development of the child in 
the uterus. This adjustment, might conceivably break 
down, either from excessive maternal absorption waste 
products resulting from fcet.al disease, or from deficient . 
elimination produced by functional or structiTral changes in 
the great maternal organs of excretion, # Recent, biological 
reseafeh has not lent support to the theory of footal intoxi¬ 
cation as conceived by clinicirt observers of an earlier time. 
Further, it has been shown that toxaemia of the grayest lcind 
may 6ccur in association with the vfgifflte (jv 148), in 
which there is usually no foetus, anol consequently foetal 
metabolism can play no part. • • 

Recent work has postulated two possible sources of 
toxaemia in pregnancy, a maternal and a chorionic or placental. 

The maternal theory may bo stated as follows. .In health 5 
the waste products of the body tissues are disposed of 
either by jjirect excretion through the kidneys, skin, and 
intestines, or by transformation into harmless substances 
within tho*body ; the organ fliainly concerned in the latter 
process is the liver, with perhaps, secondarily, certain duct¬ 
less glands such as the spleen, tin?tlrrtoid, ajul ttie suprarenal 
bodies. Ii* normal pregnancy, although an excess of wajte 
products muy enter the mntcnft.1 blood from the utc&us and 
Ovum, the normal channels of excretion and transformation 
suffice for their removal, alflloagh evidences of derangement! 
of Jibe functions of the liver in normal pregnancy have bcen } 
already adduced. In addition, indications are not. wanting* 
that certain definite alterations in the general metabolism» 
of the J)ody also occur during* prcgn^ifcy ; although thejr 
significance is not. at present Plear, tljey nilist be regained as 1 
. important in resect to thfr delicate•balaqce of the functions 
of ingestion *yid elimirJhtion. In order to maintain in preg-. , 
ngjicy the normal equilibrium, it is clearly necessary that 
all the maternal organs^ concerned should "maintain thfcir; 
functional activity, and even pefhaps increase it above thtf' 
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normal level. A physiological breakdown on the part of im¬ 
portant organs like the liver or kidneys must necessarily entail 
serious consequences—much more serious than in‘the non- 
gravid state—-and accumulation of toxic waste products of 
maternal origin in t he blood will become inevitable. • The 
organs which most commonly show clinical signs of failure 
during pregnancy are the kidneys, and this failure, as wo shall 
see, is probably accompanied by certain pathological changes 
in the renal cortex. But the view that the kidneys arc the 
organs primarily at fault cannot be maintained ; the changes 
in tliem are t.lfe result of profound biochemical disturbances 
of metabolism, tly? primary cause of which* may finally 
prove to be different vi different morbid conditions, * 

The maternal theory thus Regards pregnancy toxseinia 
an auto-intoxication due to a breakdown of general met 
holism one of the first results of this auto intoxication 
that renal changes occur which profoundly alTcet urina 

excretion, and thus aggravate the tox;emic condition* 

The chorionic or placental theory goes much further than 
this, and attempts to indicate the actual source of the* toxic 
bodies. 'J^he maternal organism, according to this view, is 
directly poisoned by certain elements of the. ovum. These 
are not the waste products of the body of the l'ceJus, but are 
derived from •the*foetal membrane's. The parasitic, toxic 
nature of the portions of chorionic epithelium which under 
normal conditions are detached and enter the maternal blood 
is held to be proved 1 *by' Abderhaidcn’s test. Toxmmia 
may conceivably result from a failure of the antibodies to 
deal effectively with these syncytial masses, and this may 
be due to 'the presence of the latter either in abnormal 
quantity or in altered quality. . 

The entrance of syncytium into the maternal blood, is 
♦mainly found in the early months, when the syncytium is 
jmosb active ; in the* later monthsv-.it is much less lnarked. 
Sphmorl and others! have, however, shown that in eclampsia 
pulmonary emboli containing small- chorionic villi and 
masses of syncytium £*re not uncommonly found. It is, 
therefore, ‘possible that this disease is accompanied by a 
renewed active penetration qf maternal vessels by the 
syncytium, and to this extent, in<fche fiatse of eclampsia, post¬ 
mortem conditions Jend support to the placental theory. 
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Direct intoxication by the accumulation of syncytium 
in the blood is not the only form in which the placental • 
theory rftay be stated.* *<lt is possible that complex toxic bodies 
may be secreted in the placenta and passed thence into 
the maternal circulation. Many at tempts have been made to 
separate sucli toxic bodies from the placenta, both m health 
and in disease, but no conclusive results have been obtained. 
There is, therefore, no actual proof that the placenta can 
elaborate toxins. Interesting observations bearing upon 
this point have* however, been recently made by James . 
You^g. This observer claims Y) have sffown that if a 
placental cotyledon becomes separated fjjorn the Uterine wall 
by hemorrhage, massive necrosis of tjie separated cotyledon 
eiisu&s; the resulting products of placental autolysis will 
freely enter the maternal blood, and he suggests that such 
a mass of necrotic tissue may beepme the source^ of toxic 
bodies capable of producing either eclampsia, or other forms 


of fyegiianc.y toxsemia. 'Phis •view implies that retro- 
plaecntal or retro-ovular haemorrhage causing extensive 
placental chorionic necrosis is the primary cause of the 
toxiemia, and’therefore, without it, toxaemia wilj not occur. 
Young’s observations were confined to eases of*eclampsia, 
and can bp easily tested by the-systematic examination of 
eclamptic placenta;. • • 

While "in the meantime ho definite conclusion can be 
•reached, it must be said that the weight of ovidence is > 
strongly in favour of the theorj of^he placental'{chorionic )j 
origin of pregnancy toxaemias. In the ease of eclampsia 
•the evidence is stronger than ifi the case of any of the other 
•toxaemias. - * 


■ Albuminuria-and Eclampsia 

Albfyninuria occurring during pregnancy may be due to 
(l) pre-existing renal disease — e*y., chropih nephritis ; (2) preg¬ 
nancy. *Tlie latter fs spokfen of $s ‘ the albuminuria of 
pregnancy,’ and* must *bt sharply distinguished from the 
former variety, wliicff will be considered in thfe group of , 
• Disorders associated with .Pregnancy. ’ Albuminuria and 
eclampsia must be considered together because, although 
eclarflpsia may very exceptionally cyscur Without albuminuria, 

- ** * ■ a 
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they arc almost invariably associated. This association is 
(indeed so marked that the conclusion cannot he avoided that 
they are due to one and the same cau$6. It must, however, 
always be borne in miiid that the majority of cases of albu¬ 
minuria terminate favourably without the supervention of 
eclampsia ; further, it cannot be said that the higher the 
degree of albuminuria the greater is the risk of eclampsia. 

Strictly speaking, albuminuria is but a symptom, and in 
the disease which is conveniently designated ‘ the albu¬ 
minuria of pregnancy" other clinical features of great impor¬ 
tance are found besides tlie"presence of albumen in the urine. 
i\Vo must be careful, therefore, to exclude, in add/lion to pre¬ 
existing renal disease, yurh transient causes of albuminuria, 

-as fatigue and dyspepsia, which in ay give rise to it temporarily 
in any circumstances. Albumen due to these causes only 
^occurs in traces. Contradictory statistics have been pub¬ 
lished as to the frequency with which albuminuria js to be 
found in pregnant women, t'he proport ion varying, according 
to different observers, from 8 to 50 per cent. The highest 
rate of frequency occurs in parturient women, and there is 
no doubt that in a large majority of primipara*, and in a 
smaller proportion of multi parte, traces of albumen ocour in 
the urine during normal labour, and disappear at once when 
labour is over. 1 This condition does not concern us at present 
but will be referred to again later on. Excluding parturition, 
the rate of frequency of albuminuria in pregnant women 
probably does not exceed 3' to 5 per cent., and from this 
must still be deducted eases of pre-existing renal disease 
anScascftof transient functional albuminuria. It will there¬ 
fore bo.seen that the disease wc are considering is fairly 
uncommon. 


Clinical Features.-*-The albuminuria of pregnancy .is 
practically confined to the lattojJ^Jf of the period of gesta¬ 
tion, *nd seldom manifests itself easier than the sixth month 
(tyent^-sixth week)" although cases of eclampsia at the fifth 
month have been *recor$led. It is mitch more frequent in 
primiflravidaB than 9 in laultipara*..* ‘Cases ‘'differ greatly in 
severity : in some the only symptom a moderate amount of 
•albumen in the urine, which disappears under treatment; or, 
even when persisting, it may b« unaccompanied by other 
symptoms, an& maj not.idterrupt the development of the 
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ovum or the course of the pregnancy. Every case, however, 
requires careful management, for the risk of other and mom . 
serious* symptoms Supervening is always present. Thus 
albuminuria is freqi^ntly aceompifnied by other urinary 
changes, and by xut&n&a ahd aryxsar ca ; frequently it leads to 
death.of thfc foetus in itferu and the occurrence of premature 
iahaur ; more rarely it leads to the occurrence of retinitis, 
or terminates iti convulsions ( eclampsia ). These conditions 
must now be considered in more detail. • 

Urinary Changes. In the earlier Stages of the affection 
the urine is abundant, pale, of l(tw specific gravity, and con¬ 
tains a. diminished proportion of total sejids. Tlie amou nt of/ 
cilbwmen present is a rough irulicatign of tho severity of the* 
east*. There may be but s€ trace ; usually, however, the 
amount is considerable ( A » 0 to J per cent.. Esbaoh). and in the 
worst cases of all—viz., those whirl} terminate in eclampsia — 
the urine, when tested during the eclamptic seizures, usually 
solidifies on boiling. The amqvfnt of albumen h UQ.t ill itself 
a re litddc.index of liability to eclampsia, for many cases 
with a heavy albumen output- terminate without convulsions. 
It has been observed that a large proportion of Jhe albumen 
is se);4im ^loj)qljn. but we do not know the significance of this 
point, and, owing to technical difficulties in estimation the 
exact proportion of globulin to albumen has not been worked 1 
out in a Series of gases. Of more importance is the occur-• 
. re nee of casts which can usually be found ; they are hyalin e 
and g yaiinla r. and often show f itt^degci}erafion. Red 
white blood-corpuscles are also occasionally found. 

, total anu^uit of urea exc refed #is fairly normal, but ft 
* tion usually occurs in connection with eclampsia. a*id a 
in the output of urya is ,iln important premonitory sign 
this complication* VVhbn anasarca marked, the amount 
01 urine excreted becomes scanty, while in eclampsia the 
sccretioji is very*.scanty, and rffay .even be suppressed. 

Anemia and Auasarcp ,.— r Itiese two fonditigns are usually 
iiSSCciitM* and it is rare to find one iftarked wittiout the 
other being almost oqaally so. The pallor of the face and 
mucous membranes tonus one of the most striking features a 
of these eases, and gives jise at once to the#suspicion of 
albuminuria. The aiyxsarga affects chiefly t*h# lower extrcmiA 
ties,-the vulva, and tho abdomhi^l wall; it-is said to occur! 

8——2 
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also in the face and upper extremities, but with such a 
r distribution the greatest care should be taken to exclude 
chronic Bright’s disease. Clinical experience show's, how- 
ever, that yflpey jft wfochJcxtensive Wdema occurs rarely 
> develop eclampsia . The pre eclamptic state is, however, 
^sometimes attended with puffiness of the eyelids. The 
oedema of the. lower extremities may be extreme, and some¬ 
times the labia majora become greatly enlarged, so as to 
interfere with the dilatation of the vulva during labour. It 
<isv.iv*l that anasarca may occur to a markecVdegree without 
albuminuria, or that it may appear first, but this is unusual. 

jjeath of the Farits, and Premature Labours--A heavy 
fmtal mort ality , probably over 5b per cen t., attends' 1 lie 
.albuminuria of pregnancy. Iv hr lar^ely^^dc^cndcul. of 
cgjftmp&ia. The foetus perishes in utero, and the ovum is 
then thrown olf, either <at once or within a few' weeks ; 
amelioration of the .general symptoms sometimes follows the 
death of the foetus, even when it is retained for some Time 
in the uterus. Often, however, a living pr emature child is 
bom, but it is usually undersized and feeble, and its chance 
of surviving is but small. Placental disease is present in a ^ 
considerable proportion of these cases, and appears to be 
an important factor in causing the death of the foetus and 
in inducing labour prematurely. This disease consists in 
cx££^iyc iilfarction of the placental s.u,bst.ap.ee- -a change 
wdiich will be again referred to later on (see p. 165). 

Eclampsia .—Wc do Pot know the exact proportion of 
cas^s of albuminuria which terminate in .eclampeia ; it is 
probably small. But eclampsia is by no means qunfined to 
cases in* wliichi there has been previous clinical evidence, of 
longer or shorter duration, of tile.existence of albuminuria. 
Eclampsia accompanied by albuminuria may »suddenly 
Supervene in pregnant women who have previously been in 
jappa*ently good health*; or eclampsia may sometimes come 
(on* in this way with po attendant .albuminuria. The con¬ 
vulsions are indistinguishable irl their general characters and 
course from those qf ursomia, and the differential diagnosis 
. from the former may present insuperable difficulties. Some¬ 
times eclanPpsia^ is ushered in *by a definite pre-eclamptip 
s$#ge, the clinical recognition of Hihich is of grea$ importance 
p. 528). ;Eclarpp8ia 0 i^ most co mmonly met wit h as a 
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complication. of \|abpnr. and the consideration of its clinical 
features and treatment will therefore be postponed till a ' 
later section. k # 

Pathological Ana|pnrj of Eclampsia.---Cases of albu¬ 
minuria are* rarely fatal unless complicated with eclampsia ; 
the pathology of the albuminuria of pregnancy has therefore 
been somewhat difficult to elucidate, but abundant evidence 



Tnbul-s 1roift#n Eclanii».ia :*Xun.omu« Pat 

(alolmlfrt occur in fho l,>og«*ncmtod Coll.-. (Hamilton Moll.) 
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has.now bpon aruumulatod to ^liow that in fatal uaf.es o*f 
eclampsia definite mormd changes 4ncour in the livef and; 
kidneys, # and a further series of changes*is also* foundin’ the! 
spleen, brain and other organs. • # 

Kidneys ami Vreters'-^fi efinif e Penal changes are found in 
; M) P cr cont -of autopsies on cases of eclampsia.* The most- 
important changes occur in 4he jgnal cortejfc anti they are of 
the nature of The whole 

kidney is enlarged, the .cortex swollen and pale ; the pallor 
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f { f (ximemia) appears to be due to Y^^ mQtoi^piaiiLi iilr^ it i nt T th e 
Q acticaJt grt orioles . Cloudy swelling with granular and fatty 
j degeneration of the cpit hclial. ceils of fAje convoluted tubules 
is apparent on microscopical examinf&iou (Fig. 50). ^jnal l 
• j litem on h a ges _and areas of necrosis are also found 

in the cortex, and thrombosis is often present in the capil- 
lories of the glomeruli. These changes are not universal, but 
occur in i^tcijLcs, the remainder of the renal substance behig 
healthy, Iu albuminuria without eclampsia the degenera- 
’tive' f changes occur, but jipt the areas of Hemorrhage and 

5 iiecrosia this condition is often called the pregnancy kidney. 
These changes are Transient, and, in the groat ^majority of 
cases that recover, they disappear rapidly after labour, but 
it is stated that the condition may occasionally pass into 

"true parenchymatous nephritis. The rapid disappearance 
of the renal changes can of course bo watched by observation 

of the urine during the puerperium. 

In a certain proportion of fatal cases of eclampsia, d.rlata- 
tioil of one or both ureters above the level at which they cross 
the pelvic brim has been shown to occur, and some writers 
have estimated its frequency as one in five. The unfavour¬ 
able influence of this change upon the functional activity. 

and even the structure, of the kidney is oh vie us. It is 

¥ •» 

therefore a factor of importance in the eausatiop of albu¬ 
minuria, but it must be regarded as a contributory, not an 
essential, factor. It iy, nuyd frequently found in luiini- 
gravieja ?. and may bo occasioned by the ute rus itself, or by 
di/v;ct.pressure of the f;etal head upon the ureter : for we 
know that b: the last tvo to three months of pregnancy the 
foetal Head usually occupy the pelvic brim in primipara*. 

Liver.—Changes in this organ art', almost invariably 
found in eases of eclaVnpsia ; they are of great importance 
and are regarded by some authors as lesions specifically 
characteristic of this disease. To "the naked eyo“haunor- 
rhage ff bene ath thp. capsule and oh the cut surface are the 
most constant feature ; 1 they may be small and numerous, 
or they may, by fusion, form large arqas. T Phe whole organ 

6 may be e nlarg ed by the extent of these hemorrhages ; 
sometimes it is sQ^all aut ^ resembles the liver of acute yeilov.’ 
atrophy. On‘the cut eiiVface Areas of ill-defined outline 

, may be seen, paler* thyf the surrounding liver substance, 
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which, when examined microscopically, appear as areas of 

m&gsisti uncrasd*? • 

Microscopically # tjho changes which are found are as 

ppri ppjgff . e proceeding, in some areas, 
to total cell destruction (Plate III. a). * In the early stages 
the affected cells become cloudy and lose their affinity for 
stains ; later the cell body becomes disintegrated and breaks 
down into debris, the nucleus being the last part to persist. 
{bj Interstitial* ha'raQj£li,ages,, pit her* diffused and slight, ■»« 
extent, or forming gross haemorrhages, witff compression or 
disintegration of the liver substance. Considerable deposits 
of fibrin are also found, (o) Thrombosis of vessels, for the 
iikiAI part those of microscopic size, sometimes affecting 
large ones. Two kinds of thrombi have been observed, 
viz., tin' common fibijflpiis thromjms, and the lij^i-fibrinnus 
or agglutinative thrombus. The presence of the latter was 
observed by Klexnev and others ; their importance from the 
standpoint of causation will bo referred to below, (d) J)p- 
generative changes have been found in tJj^_,en4othelial 
lining pi.the capillaries, and to these changes the interstitial 
haemorrhages are probably due. 

r l'he changes just described •usually occur diffused ^vcv 
the wholc*>rgan in greater or less degree.* Tn addition blocks J 
of tissue*of considerable sizfe may be affected, the so-called*/ 
‘massive necrosis.* This probably arises from blocking ofl 
a vessel of considerable size by thrombosis, which suddenly 
cuts off the*blogd supply from the area served by it. 

FataJt cases of eclampsia occasionally occur ^n vmich 
little if any morbid changes can bo found in«t}ic liver. • 
Spleen. —The spleen *rs *iw«4arged, co nges ted, and fre- 
uentlv ^presents Jta?mo\rhaffe s. situated sometimes beneath 
lie capsule, sometimes in the connective-tissue trabeculae t>t 
the organ. Degenerative changes, are not marked,the 
spleen contains no epithelium, but ajeas of necrosis may be 
found.* • • , * 

Braiji .—Morbid appearances are foynd in 90 per cent, of 
cases ; they consist? of "small iia? morrhageg a&d scattered 
. ; in tliq, neighbourhood of •the areas of 

necrosis capillary t hrombo sis similar to tfiat in tfie liver is 
found. Occasionally a large cdr^cal gr ventricular hsemor- 
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rhago is found ; five cases of this kind have been collected by 
Pairbain and Carver. p 

Heart .—Scattered areas of cloucjy degeneration and 
necrosis also occur in tlie heart muscle^ 

Among the rarer changes found in eclampsia may be 
mentioned necrosis in the pancreas and certain of the 
endocrinous glands, and embolic infarction of the lungs; 
the infarcts may contain villi, syncytial masses, and masses 
of necro<ic tissue from the liver. As illustrating the 
^3»p£al tendency to f)a»moirhago in eclampsia it may be 
mentioned thaf gross ha-nSorrhages are sometimes found 
apart from the viscera, e.g. in the connective tissue of the 
abdomen. 

Fa?tus .—It is a significant * fact that convulsions may 
occur in the child born of an eclamptic mother; usually, 
however, 't is born dead*, In the liver , changes resembling 
those in the maternal liver have been met with, and some 
observers state that they can always be found. tj^nal 
changes also occur, but it is difficult to distinguish them from 
similar changes, not uncommonly found, in foetuses which 
die from other causes. 

Etiology .— (a ) Of the Albuminuria of Pregnancy.' The 
changes met with can all be best explained on the assump¬ 
tion that a tpxamric •condition precedes them. The immediate 
< cause of the appearance of altTumen in Jlie urine is to be 
found in the dogeneralivo changes in the renal cortex. 
{ Angara. 0 | th<f cortox frc^i.afterial.ap»HHt.diruotlv set up Joy 
2 . the J>Iood. circulatiag;, lhrpu^li the .kid- 

* neys. is* probably tlu* Iirst>- change. The degenerative 

• changeswin theerenal epithelium which follow, lead to albu¬ 
minuria and the formatioffcr* casts, and thus the morbid 


condition of the materjral bloody becomes aggravate 1 by the 
deficient functional activity induced in the kidneys, -fiila- 

wfren*prosent,°piay be a contributory 
factor in their causation, bu£ the ,^tatc of the blood is 
probably £be essential factor in *all cas<5s. General anaemia 
and anasarca may ^tlso «be explained by «thc toxic con- 
- edition of the blood ; and the safhc explanation will 
obviously account for the death of the fnct-us in utero, 
through direct kifoxication^r through the changes induced in 


the placenta. en.ia supervones, during, the. course \ 
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)f albuminuria, it is probable that the morbid condition of the 
>lood steadily increases, gradually inducing changes in the? 
iver, ami when the tdxfernia reaches a certain height convul-* 
ions suddenly come o* 1 . In this way the clinical phenomena 
of albuminuria and of eclampsia may be alike referred to a, 
toxic condition of the blood, which may jjield to appropriate 
treatment, or which may progressively increase until it 
attains a degree of severity incompatible with life. 

(6) Of Eclampsia .—Although albuminuria and eclampsia 
are so closely related in sequence to one another * 
are not absolutely interdependent. Instances of eclampsia 
occur in wlwoh there was no recognisable preliminary stage 
of rilbuminuria ; the disease supervenes without serious 
warning in a pregnant womfm apparently in good health. 
Ill these eases eclampsia and albuminuria, appear simul¬ 
taneously. Ln other and rarer instances eclampsia*may run 
its course to a fatal ending without albumen being found in 
the urine at all, and without the*ehamc(eristic renal changes 
being developed. The hepatic changes are however, well 
marked in such cases, and in them the stress of the poisoning 
ay)pears to fall upon the liver. It is, therefore, probable, 
that the toxic v bodies concerned are complex : that some 
act ^specially on the kidneys, others on. the. .liver, and that 
thc^ are present in variable proportions’. Ti. may in time 
prove possible to distinguish Avo corresponding clinical types 

• of eclampsia, the rt?ial and the hepatic ; in the meantime, 
however, our knowledge of the*correlation of clinical types 
with post-mortem changes is not sufficient to warrant tljjs. 

• At t.h( # present- time we" cfftinot go further thaif to say 

• that eclampsia is jlue to a complex^loxtvmia . the constituent 
factors of which are still to be* forked out. 

An interesting •analogy hps been'pointed out by Leith 
Murray, between the pathological changes found in eclampsia 
and tho^p duo to death Mjni jnaJve pqispriLng. Cobra vftiorn. 
contains five toxic principles, which pan be tlaced j^y .the 
effects which they prbduce, tiz., (1). thro mbotic ; (£) lp&aio-J 
l^tic; (3) h^magglutinaiti^e; (4) ; (5) pggro 

LeitJj Murray Suggests that similar effects can all be 
traced in cases of eelampsip; (1) fibrinous thrombosis if 
widespread ip the liver * ^destruction of blood cells occiflrs a 
(3) non-fibrinous thrombi are fdujid ; t (4) degeneration # or 
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papillary endothelium is common : (5) convulsions and 

• coma may be due to direct action of a toxic body upon the 
higher nerve centres. 

This analogy cannot fail to lend jjupport. to tjio toxa*mio 
theory of the causation of this disease. 

Reasons r been advanced on a previous page for 
believing J&k t the chorion is the ultimate source of all 
pregnancy toxa»mias. Eelam p si a is a disease which is 
gnlvUQV^i before the formation of the placenta, with the 
- **wj)tion that a few cases have been recorded in connection 
with vesicular mole. Kully developed chorionic villi are > 
accordingly the source to which we must look far the toxins. 
of eclampsia. Up to the present time attempts lo isolate from 
the placenta of eclampsia toxic} bodies capable of reproducing 
the symptoms in animals have not been convincing, owing 
to the great technical difficulties involved in the preparation 
of the material. Until this has been done, actual proof of 
the placental source of the toxins is lacking. This cannot 
be held however, to discredit the theory, which is supported 
by much indirect evidence and which reasonably explains 
the main features of the disease. 

One serious objection to the theory of placental toxjcmia 
must, however, be mentioned, viz., that in a considerable 
pi-pjjqrtion of*easts eclampsia begins after labour, during 
the first few days—first to foWth- of t he puerperium (see 
p. 527). Now clinical observations have shown that rapid- 
improvement in the condit ion of the kidneys usually follows 
delivery in cases of albuminuria, and it is believed that the 
toxic condition of the blood, also speedily diminishes. In 
the catses under consideration we must, assume continuance 
or exacerbation of the*. toStoTfda’after labour. This presents 
great difficulties, siiv>e it is fhe opposite of wltat usually 
‘occurs ; but it may be said that these cases are almost 
equally difficult to explain upon aity other theory ofcedamp- 
sia tl^at has*ever beej\ advanced. - Clinically they are often 
severe, aynd even fatal, and sho*fr the post-mortem characters 
already described., • •* * • 

When it is recollected that tfic t.bxiemia of eclampsia is 
a complex (Sonditioii, the difficujty offered by puerperal cases 
is ‘diminished* The widespread^dege-nerative changes which* 
*h$ve been describee] in the “kidneys, liver, spleen, endocrinous! 
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glands, pancreas? etc., must inevitably lead to such formal* 
able changes in metabolism as to maintain a condition, of • 
toxaemia, even after Ihe source of the toxic bodies which 
induced these changes Jias been eliminated. The failure of 
the eliminatery functions further aggravates the general con¬ 
ditions. Clinical evidence clearly shows tjiat the alimentary 
canal is one great channel, probably, a vicarious pne,lor the 
elimination of the eclamptic toxins. Gastric and intestinal' 
lavage influences favourably the course of the diseft.se, and 
Tweedy has further shown that the with holding of *a!l 
stonryich food, except water, also exerts a favourable influ¬ 
ence. Diminution of the excretion of urine, and the appear¬ 
ance of diacotie acid and (3 oxy-butvric acid in the blood 
are not the direct result "of flic toxins, blit are due to the 
structural organic; changes induced by them. Certain of 
the symptoms of eclampsia, such*as high blood •pressure, 
may be due to excitation of the adrenals or pituitary, 
others such as the rapid pulse, fnay be due to excitation of 
the thyroid or parathyroids. 

It. is, therefore, obvious that when the eclamptic toxins 
have begun their work their effects will soon be supple¬ 
mented by other toxins derived from perverted action of 
viscera of great importance* or frflm extensive areas of tissue 
which have undergone necrosis. The widespread changes 
thus induced may*lead to acute toxa-mia, even after the 
' absorption of further quantities of ^Jie primary poison has 
been rendcrerj impossible by the reyioval # of the placenta. 

If it is admitted that the weight^of evidence is in favour 
“of the plucenta as the Bourcif of thg eclamptic toxins, we 
still do not know how their production is brought* about. 
The suggestion of *Young luttf been already mentioned, 
viz., that... they otq the products ’of autolysis resulting 
from masi^ve necrosis induced bv sudden arrest of thfi 
maternal blood aupplynio a large area of placental tissue. 
This again may be associated with l^tro-placental hemor¬ 
rhage causing separation froVn the uterine wall, or # cxtensive 
thrombosis of the sub^alacontal* sinuses. On the other 
liand, the toxromia may conceivably be induced by the. 
passage of syncytial n^assos in abnormal quantity*, in to, .the ‘ 
paternal blood. In *wha* manner this coidd be brought 
about wo do not know. 
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Only brief mention can be made of the- older theories of 
the causation of eclampsia which have been advanced. 

The. Urcemic Theory. —This was* one of the earliest 
scientific attempts to explain eclampsia. In . its clinical* 
features eclampsia closely resembles uraemia ; but chtonic# 
renal disease ivhiph is the usual precursor of uraunia, is) 
quite uncommon in cases of eclampsia, and the post-mortem) 
changes are quite different. 

The' Pressure Theories .—The occasional occurrence of 
■dilatation of the ureter in eclampsia has been already referred 
to. When this association was first observed, it was regarded 
as a possible explanation of the disease, the convulsions being 
regarded as induced by-acute dilatation of the ureter and renal 
pelvis. This theory is disproved’by the fact that ureteral 
pressure is only an occasional accompaniment of the disease. 
The righ£ ureter is the one usually affected, and direct com¬ 
pression of this duct against the pelvic brim by the gravid 
uterus or by the facial head! is the probable explanation of it. 

Compression of the renal veins by the uterus in the last 
two months of pregnancy has also been suggested as a cause, 
but there is no evidence whatever in favour of it. 

Bacterial infection has also been suggested, but no 
isolation of an organism has ever been made. In t his con¬ 
nection, however, it may be noted that there is a certain 
amount of evidence that eclampsia may assume an epidemic 
form ; certainly its occurrence in a series of cases, followed 
by long intervals* of freedom, has been observed in several 
maternity hospitals. 

Treatment of the ^.lbuxniz*&uria. of Pregnancy.-*-The early 
recognition ofcthe occurrence of albuminuria in pregnancy 
is of great importance bU&f^o the mat her and the foetus. 
'Regular exanrination.bf the urine every mouth during tfie 
Sattcr half of pregnancy in the case of a priniigrayida, 
{whether healthy or not^ough^to be fbgarded as indispensable 
;iiirOr<\pr to obtain tljp earliest indication of renal trouble. 
: The presence of afbumeji is a sign.. 

t oxcemja may pe present* Eurthef Investigation must then 
be made in order to decide whether tfic condition is a toxic 
albuminuria or not. The importance of treating albumin- 
aria early lies in, the fact that aujgh. t rea 
Al • ’ “ ' * •- 
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insisted upon in all cases, whether tho patient is obviously 
ill or not. During the course of the treatment daily estima¬ 
tions of fhe total urimicy secretion and of the output of urea| 
ought also to be made, for i&.the 

-LecXa mpai a. 


The treatment consists in the main pi promoting free 
action of the various organs of excretion, and regulating diet 



pints daily, but except in the worst cases fish and chicken 
may be ndctarl. 'ftic diet should be ta&fjQUtsalt.' Alcohol, 
meat* and rich food must , of course, he forbidden, and the 
skin should bo kept acting freely by daily spo ngi ng. In a 
severe case the patient should he confined to bed - and the 
eliminative treatment described on p. 533 carried out either 
partially or, it necessary, in its entirety. The effect of 
treatment, ran easily be watched "by systematic examination 
of the urine, and in a favourable case the amount of albumen 
will diminish and the easts disappear, while the amount of 
urea remains satisfactory ; blit it will be remembered that 
upon milk diet the excretion of urea is naturally below 
normal. The anasarca will usuaHy diminish greatly if the 
patient is kept in bed. Sometimes a largo labial swelling 
due to oedema is formed, which causes considerable distress ; 
•this may be relieved by puncture with a Southey's tube* 
, under careful antiseptic precautions. If the course of the 
I disease cannot hew controlled in this way the prognosis 
\ grave ; tin* foetus will probably die tty utero ; or premature ( 
'•labour may come on, with the sacrifice of the life i>f the 
child ; or possibly the dreadcd^complication of eclampsia; 
[ may supervene. . , *, 

In all serio us cases an ophthalm oscopic examination of the 1 
f fundus Should be made. * If retinal haemorrhage or exudates 
are foupd the condition i* too grave fqp palliative trea^m^nt 
and pregnancy m ust "be terminated,. A high percentage of 
albumen, persisting m spite of treatment's of almost equally 
1 grave significance. * 

The induction of prematpre labour in cases fkdficlj, resist 
^ medical treatment’is perfetliy just ifiable and should not* be 
^delayed. It offers an escape frou^th^ risks of eclampqja? 
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and, the chances of the foetus being already seriously 
• jeopardised, the question can he weighed almost solely with 
reference to the interests of the mother. The treatment of 
eclampsia will be considered in connection with the com¬ 
plications of labour (p. 530). 

Hyperemesis Gravidarum : Toxaemic Vomiting 

The 1 common occurrence of nausea and vomiting as* a 
- symptom of normal pregnancy, present usually from the 

f’ 

second to the fourth or filth month, has been mentioned on 
a previous page (pi HiJ). As a symptom it vanes greatly in 
severity, but does not affect the patient's health and has no 
unfavourable influence upon tne ovum. The disease known 

as hyperemosis gravidarum is met with at. the same period 
of gesta f ion and all gradations between ordinary morning 
sickness and the worst form of this disease mav he met with. 
Great divergence of opinion has been expressed upon its 
causation, and it has gradually become evident that a number 
of different- conditions have been included and described 
under the same name. Three groups of cases, the causation 
of which is essentially different, may he distinguished, viz., 
associated vomiting, hysterical vomiting, and forte mic 
vomiting. 

Associated Vomiting.—Such conditions as gastric..ulufir, 
gastric cancer, alcohojic gastritis, cirrhosis of the liver, and 
cgrebral disease-r-conefilions which arc all characterised by 
vomiting-—when occurring in association with pregnancy, 
may give rise to intractable vomiting. These .eases mils 4 
therefore be excluded by careful clinical examination before 
the case can be considered's. 4uan example of vomiting duo to 
pregnancy. Occasionally cjjrpuic inteafipalphstruction in 
‘-pregnancy has been overlooked on account of the obtrusive 
chaKicter of the vomiting, and tho case treated fj-n one of 
toxaepnic vomiting, >^ith disastrous results. 

Hysterical Vomiting*—Severe and persistent nausea and 
retching are not infrequently met with in pregnant women of 
neurotic temperament; pf n ffesh or other sigp of 

i|l flps a accompanies it, and although troublesome the con¬ 
dition is of small clinical importances But sometimes very 
‘■seyere vofhiting frqm hysteria occurs in pregnancy. -'As a 
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rule, hysterical vomiting does not lead to loss of flesh, buti 
wasting is often associated with severe forms of neurasthenia;! 
and in pregnant women an alarming combination of the twd| 
symptoms of vomiting and loss of fleshes sometimes met witlf 
fron\ hystcifa. The urine, .although diminished in quantity, 
from vomiting or from diminished intake of fluid, -remains 
•otherwise healthy. This point is of great importance in 
l diagnosis. Other manifest at,ions of hysteria are often present 
: in such cases, and even in their absence the true nature of the 
> case may bo demonstrated by its being curable by strong 
I mental impressions, by hypnotic suggestion, qr by isolation. 

It is Well known that in women of neurotic temperament the 
§tendency to hysterical manifestations is'greatly aggra vated 
I by pregnancy. Numerous cusses have been recorded in which 
f hyperemesis gravidarum has been cured by the treatment of 
? such local conditions as backward displacement of the gravid 
i uterus, laceration and erosion of the cervix, &c. Now these 
local conditions cannot bo accepted as the cause of hyper- 
emesis, for 1 hey frequently occur in pregnant women without 
leading to this symptom, and hyperemesis frequently occurs 
when they are absent. To say that t lie vomiting is ‘ roflexly * 
excited by such pelvic lesions is an assumption fur which no 


warrant exists. The cures recorded in such circumstances 
can only he attributed to ‘suggestion '--i.e., the mental effect 
produced upon a neurotic parent hv the treatment adopted. 

Toxaemic Vomiting.—To this class only a small propor¬ 
tion of the cases of excessive vqjnitir«g belong ^although this 
class is small «.t is, however, very important for the cases are 
,0-11 severe and intractable,# .UJ.I a considerable pejeent#ge 
, ends iatalTy. There are definite reasons for regarding these 
eases as toxcemie which may be stated as follows :—* 

(1) I n fatal cases changes occur ip the liver and kidneys 
di the same nature’as those fftund in eclampsia (Plate IIL6). 

(2) .Tluf ammonia co efficient* is increased. * 

(3) Tn the later stages the^e may he partial anuria, the 

urine Containing albumen b^ood, casts, afetonC and diaCtftic; 
acid, i.e., a condition of ^ftidoais is* present. • 

(*!) Pytcxia, raphhpujse and conynlsihns arc often present, 
as in eclampsia. , 

(5) The condition is cu Cable by terminating psegnanqy, 
excqpt in tfie most acfvanced stages. * 
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It is ^improbable that tj^o toxaemia is of the same nature 
'• asthat^Qf : eclampsia 3 although there are many points of 
resemblance between them. Toxsemic vomiting occurs in 
. the flio^thf; o f pregnancy. while*eclampsia is never met 
with before the fifth month. The • clinical feature which 
characterises the one is. vomiting, the other convulsions. 
Signs of renal involvement occur early in the one, late in the 
• •other. And again, according .to most observers the henat ic 
change^ although consisting in both cases mainly of hiemor- 
■;rhage and necrosis, comme nce Ol Ultf liejlittic 

; laKlikJtt pernicious vomiting, 1 4 t he periphery of the lobule 
" in c c jampsia. The points of resemblance justjfy the'view 
that both are chorionic toxemias; the points of difference may 
be due to the fact that pernieuxus vomiting occurs before and 
eclampsia after the full development of the placenta. The 
placental eliorion may perhaps produce toxins of a somewhat 
different*kind from those produced by the early chorionic 
■membrane. r 

Clinical Features of Tuxannic Vomiting - -In the early 
stages of the disease there is little or nothing to indicate the 
serious nature of the condition. The normal morning sick¬ 
ness of pregnancy may be unusually severe, and instead of 
abating it becomes more and more persistent. It is, as a 
rule ; not until severe vomiting has been in progress for some 
time that any definite ill-effects appear. Then* vomiting 
1 begins to occur independently of food being taken into the 
stomach, andtin addition everything swallowed is rejected, 
but the vomit consists only of food and bile stained fluid. 
Tljp tongue remains clean, anjl the general condition is good v 
Xh.e next changes to appear are i^(it^®igbl,a«d.aujcjss»ing. 

OTte, rate ; the latt er forens one of the most useful 

I indices of the severity of the case, and a pulse rate persistently 
over 100 is always to* be regarded as of grave significance, 
the tongue now beco mes ,/urred. <\nd sometimes dia^^ 
appears ; akeplessirass*.an$.*muscujar twi tellings are also 
sometimes met with. 9 Snyere.epigastric pain is ofteh com¬ 
plained of. and the vortiited mat^e/s may contain blood. 
Abaction may oceui'spontaneously, and rapid disappearance 
of tBe symptoms follows the evacuation of the uterus in 
the, earlier stages of the disease! 


i 


If pregnancy continues the disease passes into 
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phase, characterised by a degree of anuria, the scanty urine 
containing albumen, and the oth er bo dies just mentioned; * 
sligh t ic teru s is often 'met with ; the temperature often rises 
i to 100° or t over, although almost as frequently it will b^ 

’ subnormal; the pulse rate* rises to 120 , or higher, and a train 
of nervous symptoms develops which Jjre of the gravest 
prognostic significance, viz. re stlessness, lossof memory Jo w 
delirium, and cpuyulsign^ pr coma- 11this stage abor^ont 
should occur little or ijq .benefit ensues from the ev&cuationj 
Of the uterus, and a fatal result is almost inevitable. # The^ 
mortality of toxemic vomiting is jirobably 50 # to 60 per cent. \ 
Diagnosis.—Oases of associated vomiting can be‘recog¬ 
nised? only by careful clinical examination, and By bearing 
in mind the possibility of such a cause in every case of 
vomiting of pregnancy. Oases of the hysterical type are 
very difficult to distinguish from toxsemic oases in the initial 
stages ; in both the only symptom may be intractable 
vomiting with a clean tongue ariW a normal pulse rate ; but 
as a rule the hysterical cases are characterised more by 
nausea and severe retching than by the ejection of the actual 
stomach contents. Nevertheless cases of hysterical vomit¬ 
ing may occur in which wasting comes on from actual 
starvation. In such cases other signs of the neurotic 
temperament must be sought for, and in some cases the 
common ‘"stigmata* of hysteria, such as anaesthesia of the 
•fauces, and points of spinal tenderness, may be^found. The 
urine is normal, except that the ammonia nitrogen may be 
abnormally high.. The favourable effect of isolation ajd 
trained nuking often confirms the diagnosis. 9 

• The points specially to be relied upon as indications of 
toxce.mic vomiting are f 1) t he presence of ac etone and dia cetic 
acid,,albumen and bjqod.in the mine; *J[2) 
pjfis^jagtc ; 9 (3) markedjossjgf JUpsh ; 

in douSft, it 

jis better to regard the case as one of tpxeemic vomiting and 
I treat it as such. It will be Aoticed.that in the latpr stages 
certain points of cesemMrfnce to eclampsia are met with in. 
the* condition of the uftne and the appearance of coma and 
convulsions. These points must be considered # in /elation 
to the post-mortem appearances; which closely resemble 
those t>f eclampsia. , » 
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Treatment.—Before treatment is begun the greatest care 
should be exercised in excluding any organic disease to which 
the vomiting may be <Jue, and in establishing the diagnosis 
of pregnancy. Time may be required to distinguish the 
hysterical type from the true toxremic vomiting ; when* the 
hysterical factor iv obvious the patient should be isolated 
from her friends and placed in charge of an experienced 
nurse. C as^rf ipud erato severity should at first be treated 
by confinement to bed and careful feeding ; small quantities 
—2 tp 3 ounces—of milk or somepeptonised food being given 
every two., hours. If this is not retained, albumen water 
alone should he given for twenty-four lioufs, in small 
quantities at regular intervals, and rectal alimentation 
employed in addition. It may be ‘necessary to stop all fluids # 
by the mouth and use rectal alimentation alone for four or \ 
five days* Drugs are of "little benefit, but the following may 
be given a trial : L-Jiwttiin .doges of.tincture of iodine well 
diluted every hpqr. bismuth with hydrocyanic acid, cocaine, 
and oxalate of cerium. In hysterical cases a quarter of a 
grain of mqjphia may be given hypodermically, followed a 
quarter of^-in hour later by a quantity of fluid food, such as 
egg and milk. The food will probably be retained and 
digested during the sleep 4 which follows. Occasionally a 
hysterical case can be completely arrested in this way. 
Washing out the stomach wilt sometimes cure this form of 
vomiting alsy. Sinap^ms applied to the epigastrium, and 
ice-bags to the spine, have Keen found useful^ 

% Tox&mic cases, or pases assumed to be such, should in 
addition b^ treated by the ^eliminative method’ described 
on p. ?>33. Venesection is usua^y unsuitable on account of 
the exhaustion produced bjTprolonged starvation, but the 
other methods are -all useful when applied with care. 
When marked signs of acidosis are present, tfie indication 
is. t-C administer tyrge dosq^ of afci alkaline.‘together 
with«a readtly assimilable carbohydrate substance, .such os 
• Bicarbon a^ yf soda should te given in sixty-g raini 
doses, per rectum ii necessary, anjf /e^eatefl every; four, hour* 
•until the reaction of the urine becomes definitely alkaline! 
(ftlqgQBft can be jid ministered in*the tjame manner in doses gpl 

^aafotioft. • v 

;. > The q butefcic , tieatJjRjnt consists in the induction of 
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abortion. The*evacuation of the uterus does not always 
arrest the vomiting- in the most advanced stages of the* 
$soase* it has little effect. Induction of abortion, if 
undertaken in time, # should prove to be a safe and easy 
mcS-ns of arresting the disease, but the statistics of induced 
abortion are extremely unfavourable. r Jiliis is probably due 
in the main to the fact that the condition of the patient has 
become desperate from delay before induction is resorted to. 
Lepage was able to report. <>(> per cent, of recoveries in a 
series of thirty-two recent cases in which induction *was 
practised; but cvpii tliitt high mortality compares favourably 
with results published by previous observers. Inaction 
should be advised before tlje febrile stage is readied. If 
-vomiting persists in spitfc of eliminative and dietetic treat¬ 
ment, and is accompanied by a pulse rate of 100 or over, or 
by marked emaciation, and the pi^sence of albumen in the 
'Urine, the patient's life is in great danger; there need be 
no hesitation at this stage in advising that pregnancy should 
>e ended, without waiting for the appearance of symptoms 
)f greater gravity. 

The methods by which abortion may be indyced will be 
considered in a later section. 


We have next to consider certain myior disorders 
associated with pregnancy which ipay be included among 
the toxaemias, although their dependence upon toxaemias, 
•in the present state of our Itnfiwlcdgy, a matter^of Assump¬ 
tion ; they may eventually be shown to be indi*ationsr>f some 
other condition. Pkjalism or Sialorrhea is sometimes ex¬ 
tremely troublesome in the early morftjis during the period at 
which morying sickness appears : sometimes it is associated 
with se>* 3 re vomiting. Visually it ixciot of great clinical im¬ 
portance, but in rare cases it is associated with vapid wasting, 
and grave deterioration of*the general health. ,Borissard 
has recorded a disc in wRich the patient lost 13 kilos. (28 to 
29 pounds) # in a week. Pruritus limited to the external, 
genital organs is of frequent, occurrence during prpgnuncy, 
and, although troublesome, is never of grate importance. 
Sor.ih times, however, general pruritus effecting the skii\ oT 

’ 4 9 —2 
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the entire body occurs ; it may bo. associated with eruptions 
erythematous or eczematous type, or the skin may be 
unaffected in appearance. General pruritus may lead to 
serious consequences from sleeplessness and exhaustion duo 
to ceaseless irritation. Herpes sometimes of a severe type 
occurs during pregnancy, and lias been named herpes 
gestation is. Lt occurs on the external genitalia and the 

trunk, and is verv intractable to treatment. Oases have 
been recently recorded which have been successfully treated 
by eliminative methods and it is possible that the con¬ 
dition is of (oxaunic origin. Menial Disturbances.- -The 
liability of neurotic women to exacerbations *>f hysteria 
during pregnancy has been aI ready referred to. Minor dis¬ 
turbances, such as sleeplessness; restlessness, and per¬ 
versions of the appetite (longings), may also be met with ; 
when insanity occurs it :>s usually in single women, and is 
attributed largely to mental distress and apprehension. 


- Backward Displacement of the Gravid Uterus 
(Retroversion, Retrbflexion) 

In the njAiopty of cases this condition results from the 
occurrence of conception in a utcr ltd. which k* already retro - 
Yelled or rctroflexed ; more rarely a normally placed uterus 
becomes displaced during the first or., second month of 
pregnancy by.a ffljj. a^violent muscular effort, or by gy*ii- 
<ii^tension of the bladder. Unless a history of such occur¬ 
rences as these can be obtained, there is jio means of dis¬ 
tinguishing between the two modes of origin.. The dis¬ 
tinction between retroversion and retroflexion is not of 
practical utility, and no attempt "need ,be made to consider 
them separately. ,* , - P 

1 Backward displacement rarely gives rise to symptoms 
untilHhe of the thj ^Vnipp th ha* been passed (tlqrteenth 
. week)^ and tdie symptoms which then appear are simply 
mech anical in their origin. At this period the gravfd uterus 
is nearly globular iripshapo, having a diameter of from 3£ to 4 
. inches (Fig. 44)— i.t., it is nearly as Jatge as the pelvic cavity 
in the liyin£ subject, lt therefore exerts pressure upon the 
pelvic contgn tfs , giving riso 

turn. The prominent and 
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characteristic sj>mptom is retention of urine, either 1 absolute^ 
"or associated with continuous dribbling^ Hornetijitcs the* 
onset *of - tRw"'^yrnptoTii 11T s udHetT, jjie patient being com¬ 
pletely unable to pasjj wf^ter : usually the onset is gradual/ 
frequency of micturition passing on to urinary incontinence. ‘ 
The sudden onset is always associated with great pain and 



Partially dilated cervix ’ % * m 

Pm. 5".—ItetroWexed Gmvid Interns (three and u half to four months) 
with UisleiiHion and Pupluro of the l^huhlcr: Commencement of 
% Abortion. From a Frozen SeAion. (SchVvzer.) 

distress * with the gradual oigtet tlrt? patient- may bo^piite' 
unconscious of the over-distended state of the bladder J^hich i 
causes no pain. There may also be r ectal tenesqnu s. and 
' j^the backhand. ptelgrior aspfcjjJ# o£ tjh^legs, but these 
symptoms are of mipor importance. * 

• The manner in whiph retention of urine, is set up will be 
understood 4rom Fig. 57. *The gravid uterus*is shown com¬ 
pletely filling " the pelvic brim,and cavity, and causing ft 
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amminf, ^.compression of the urethnv.agairist .the 
•back of the.s> T inphysis pubis. Hut more striking than com¬ 
pression is the grea t elongation of the urethra, which is 
almost double its normal length. This elongation results 
from two factors : '(1) upward displacement of the cervix 
land stretching of tjie anterior vaginal wall, the external os 
•being at the level of the upper border of the symphysis ; 
(2)^upward displacement of the lower port of the anterior 
uterine Vcall to which the base of the bladder is attached. 
These two anatomical changes cause elongation of the entire 
iurethra ; this leads to narrowing of the lumen, which in turn 
increases the resistance to evacuation of the bladder, and so 
induces paralytic over-distension. If the sphincter becobies 
relaxed, incontinence occurs, with continuous escape of 
urine. In the figure il is seen that abortion, indicated by 
dilatation of the cervix,* has commenced. The peritoneal 
investment of the bladder is convoluted, and the organ is 
partly collapsed, rupture having occurred in the over- 
distended state. 

Clinical Course, and Results .—-Backward displacement 
giving rise to no symptoms may be met with accidentally in 
the second or third month : it usually becomes spontaneously ( \ 
rg(]j^eed as the uterus develops. While the bladder remains « 
over-distended, spontaneous reposition is impossible. In * 
rare instances no urgent symptoms occur, at. all even at the 
critical period—the end of the third month—and the uterus 
continues its development ii*i its abnormal position, giving 
ri^o to the condition known as sacculation of the uterus. 
This has been known to persist until term, and not to inter¬ 
fere with nornwil delivery. More commonly dbprfion takes \ 
place if the displacement remains uncorrected. 

Serious results may ensue if the uterus becomes incar- 
tgrated. The word ‘ incarceration ' is loosely employed, and 
has ito precise significance, but it infey conveniently, be used 
to d/ujote any. serious mechanical obstacle to reposition, such 
as , especially Of th ejl&l variety (sed p. 390), 

and per i t on it i c_ adhesions. involyijig .the uterus, which may 
.have been in existence at the time dt conception, or may 
have developed during the pregnancy. Such cases as these, 
whgp unrelieved, may beoomo complicated by.(l) r upture 

the. r bladder : feUsaliSift; (8) 
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; (4) uraemia, ioi ^,surgical 

fddney. With any of these complications prognosis is very. 


grave.. • 

Diagnosis. —The occurrence of matked diHtyrhanpe of the 
functions of the bladder In association with tlireo pr four 
months’ amenorrhcea should always raise the suspicion of 
backward displacement- of the gravid uterus, and it must be 
remembered that troublesome frequency of micturition with 
slight incontinence may be the only symptoms to which the 
over-f list ended bladder gives rise*. Sifdden inability to pass’, 
water always brings the patient*to seek imTnediate rfelief ;J 
but ■frequency and slight incontinence,, when unassociated! 
with*pain, are often disregarded by her. and sometimes mh$v 
interpreted by her mediwal Attendant, (’arcful abdominal 


and vaginal examination are required to determine (t) the 
state of the bladder, (2) the positiop of the uterus.. 

On abdominal examination an oyer-distended bladder 
reveals itself as a soft, non-tender, fluctuating swelling, super¬ 
ficial in position, and reaching well above the umbilicus in 
extreme cases. Its size alone will serve to distinguish it from 
the gravid uterus at the third or fourth month. Any doubt 


will, of course, be dispelled by passing the catj^jer. Until 
the bladder has been evacuated, nothing further can be 
detected on abdominal examination. Signs of activity in 
the breasts should,be noted*as being presumptive of preg- i 
. nancy. 

On vaginaI examination ttie conditions trill be found 
which are shflwn.in Fig. 57. The first point which attracts 
'.attention js the forward bulging of the posterior vaginal dUll, 

• due to depression of the floor of the*pouch qf Douglas, and 
filling up of the sayral hMlow by the body of the uterus, 
which is Jell as a smooth, tqpsc, clastic swelling. In conse¬ 
quence the direction of the vaginal canal is altered so that i l 
passes'{fom below uj^t'r.d$lt.Q^forwards, instead of 
upwards and backwards. Tlfe next pbint to.be noticec} is 
the inaccessibility Of the cervix, which Cannot be found at 
the usual level, J>ut lieskigh up behind the symphysis pubis. 
Often the posterior ll^> alfme can be reached, and sometimes 
.the cervix is entirely inaccessible to touch without, employing 
ansosthesia.for the examination., The greater the "degree of 
•flexion present, the easier will it tye to reach the cervix ; intft 
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simple retroversion the external os may lie well above the 
• level of the upper border of the symphysis. After evacua¬ 
tion^ the bladder the bimanual examiiiation lpill show that 
the swelling felt through the posterior vaginal wall is the 
gravid uterus, and examination per rectum will allow of m’uch 
niore complete, palpation, oi the.displaced uterus, than the 
vaginal examination. Confirmatory signs of pregnancy may 
be found in .softening of the cervix, and purple discoloration" 
of the mucous membrane of the vulva. Finally, an attempt 
should be made to"estimate the mobility of the uterus, by 
endeavouring to lift it upwards and forwards in the pelvic 
axis with the examining finger. The presence of pelvic 
contraction should not he overlooked as a cause of incarcera¬ 
tion ; adhesions are very difficult to diagnose, and their 
presence will not, as a rule, be suspected until it is found that 
some unexpected obstacle to replacement exists. 

Differential Diagnosis. —There are only two conditions 
which may be said closely'to resemble retroversion of the 
gravid uterus—viz., pelvic hcematocele (almost always due. to 
extra-uterine gestation), and i\ fibroid tumour in the posterior 
uterine wall. The former will be considered in a subsequent 
sectioTi (se&.p*Jjl3). With regard to the latter, the differen¬ 
tial diagnosis is easy if the fibroid uterus is not gravid, hut- 
very difficult if pregnancy has occurred ; in the latter case 
- the physical signs may so closely resemble those of a retro- 
verted. gravid uterus as to deceive the most experienced 
clinical observer. The following symptoms usually afford 
valuable aid in distinguishing these conditions, as may best 
be indicated in a table thus : ' 

i * 


1/ 

\A 


.I - --<1 — - ..- .. ... 

il. Fibroid in Poafi-rior 
Wall. 


I. Roti overt <-d Uruvid 
I'li'nis. 


*1. Amonor rhaja 


111. Fibroid in Posterior 
Wall 4 i’rf.gimncy. 


^Normal ,menBtniatiou i^tmonorrht^a or slight j 
' on menorrhagia \, irregular hrcriorrhage j 
Occasionally secretion VSigns of pregnancy in 
•tn Breasts ' Breasts (primjgruvida),, 


2. Signs of pregnancy, 

* in Breasts fprimi-^ 

1 i gravid^, (.’ervix.^No signs of pregnancy . Vulva, and Cervix 

1'' and Vulva, .... _ 1 in Cervix and V alya ( .. , ^ 

TT^. Jteientioix.of urine rRetentlon of \ifi£e. V,'lTUitontioii o! urine ^ .< 


‘1 


* , %• 

..The great majority of fibroidsoare hard^and quite unlike 

tjie . gravid uterus m consistence, but sQmefopea„ 13ies# 
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tumours bee ome^ of ten cd frpjrn oedema, or cystic degenera-, 
tion ; and although multiple fibroids cause the outline of • 
the utefus to become irregidarya fliimle iateratitmhor..sub¬ 
mucous., growth will cause a symmetrical enlargement not' 
unlike that of pregnancy. ^Softening of ,tlie cervix*is often 
delayed when pregnancy occurs in a fibroid uterus. These : 
facts, together with thc^tendenoy of fibroids occupying the 
posterior uterine wail to occasion retention of urine, are the 
chief causes of the difficulties in diagnosis. The iimmediate! 
Itreatmorrt of 1. and HI. being the same, their differential 

K Y t , • • 

y diagnosis is not of great practical importance. 

(fth er swellings, such as a small ovftrian cyst, are not 
infrequently found occupying the pouch of Douglas and 
displacing the cervix forwards against the symphysis pubis. 
They seldom, however, cause retention of urine, for the 
reason that they do not occasion* that elongation of thej 
urethra ^to which retention is largely line in the case of the 
retrovertod gravid uterus. Thfc differential diagnosis can 
usually be made by localising the uterus, which will be 
found to be of normal size and to lie in front of the swelling, 
and distinct from it. None of the signs or symptoms of' 
pregnancy will be met with. 

Treatment.- - ('uses of backwartl displacement sometimes 
come under observation before the functions of the bladder 
have been interfered with ; sometimes the condition is dis- * 
•covered by accident, sometimes tlip patient*comes com¬ 
plaining of backache. At this periqd no attempt should be* 
made to replace the uterus : the manipulations required ^el 
painful an*l sometimes difficult; abruption not infrequently! 
•follows them even when they are successful; ahd in addition, 
replacement is not required. The patient should be put to. 
W* and keut-iqgting for 10 feoll-dag*; symptoms such as 
backacho ajways disappear, and in most cases about thef 
end of "U»e tJiird montlf the ijferus will riso spontaneously * 
out of the pouch of Douglas into the formal position^ She 
should be -I n’ . I ky pi afte-pft-fecRlm 

After retention of urine has occurred, the best method of . 
treatment is re^t in fyftd with the regular pse of 

in the majority of cas^s.sppptftn^bns ’ 
IJnsceift of the- uterus occurs aften* threat- or . four- d&ya .* 


V- 
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.others, however, some method of replacement may he 
©^required, but resort should not be made to these methods 
iuntil the expectant method lias faile.d. 

Methods nf Replacement .—The two chief methods made 
use of are : (1) manipulation aided by posture, anaesthesia, 
or prolonged rest : (2) continuous pressure. 

(1) Manijynlation .—The simplest application of this 
method is to place the patient in Sims’s position (Fig. 159) 
and, th*. bladder having been evacuated, to endeavour to 
push the fundus upwards and forwards in the direction of 
the axis of the pelvic brim ; this may be done* with two 
fingers passed into the vagina, or with the index linger in the 
vagina and the middle linger in the rectum, which allows of 
pressure being more effectively applied to the retro verted 
fundus. Further aid may also he obtained by seizing the 
anterior Jip ot the os externum with a volsella and drawing 
it downwards while the fingers push the fundus upwards. 
This, however, will not succeed unless tin* patient is*tolerant, 
of pain and will avoid straining. When the fundus has been 
raised above the pelvic brim, the cervix should lie pushed 
back towards the sacral hollow and the body drawn forwards 
towards the pubes with the external hand. Precisely the 
same manoeuvre may be attempted with the patient in the 
kpee-clboiv or the knee-chest (genu-pectoral) position (Fig. 
58), which brings in the aid o»* gravity Jto a greater extent, 
the uterus tending to fall towards tin* dependent abdominal, 
walls. If an &ua&ktu;tie is administered, so as to abolish 
completely the muscular reflexes, manipulation will often 
succeed after being employed' unsuccessfully without it* 
The position,,of the patient is unimportant when under- 
anaesthesia. Even when manipulation, fails at first, it may 
succeed after a few clays’ rest t in bed, and the use of saline 
‘-purgatives and hot vaginal douching. 

In Sims’s position the patient lie,; on her left side with the, 
left, arm behind her,‘and both knees drawn up to the abdomen, • 
the right higher than the left: The knee-elbow itnd knee- 
chest positions will c be more fully described in a later section 
(see p. 39T). L u 

(2) Continuous, Pressure .—This method is applied by 
passing into the vagina the hydrostatic dilator ^nown as the 

"df^Riben bay (see p. 6b|), distending it with air or .water 
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(preferably the former), and allowing it to remain for a 
period of six hours at a time. This continuous elastic 
pressure from below, Mien applied iiiternutteutly for: a.few 
• days, sometimes Succeeds after manipulation has failed, but 
it causes considerable pain.* 

Cases which resist these methods of replacement are very , 
uncommon, and arc due either to contraction (flattening),off 
the pelvic brim or to the presence of adhesions, In the 
former condition spontaneous abortion will in all probability 




«"i8.—Ilejfllaceinnnl of Kolrovorfod (JraviA Uterus by (Manipulation 
in (lOiiu-T’octovsjl Position. (Ihumn.) • 


occur , in iho latter* it is best,to allow*jfche gestation to eon-4 
tin ue^ to term, when there is good hope of spontaneous** 
deliveryl^king place. 0 * • • 

Anteflexion of the Grayid Uterus.—|)uring the last JJy;qe 
or four mbnths of pregnancy, *when the utPrus is imperfectly 
supported by the#lax abdominal walls sp often found in a 
multipara, tlje funding teiids to fall forwards, ’producing 
unusual protrusion of the pbdomcn. This mft y bec ome 
e3 ^gg.erated.ty tlie.utewispiissirig. feetW-CSii. tli^Tecii^iui^cles, 
when-they have become separate^ froi\j one another by^a* 




140 


ABNORMAL PREGNANCY 


distinct interval; the uterus being then supported only by 
tho cutaneous structures of the abdominal wall, the fundus 

» ^ i 

may. come to*Jie at a t lower level than the symphysis pubis, 
producing the condition called gertdulcms belly (Fig. 59). 
The saipe condition may result from, or be exaggerated by, 

« extreme pelvic contraction, prevent¬ 



ing the descent of the foetus into the 
pelvic brim ; or spinal curvature, 

, displacing the uterus forwards. It 
naturally causes considerable discom¬ 
fort when the patient, is in the erect 
position, and if iincorrocftcd may lead 
to rupture of the uterus during labour. 
Occasionally an atypical form of ante¬ 
flexion results from previous fixation 
of*the uterus by hysteropexy or vaginal 
fixation, and serious obstruction in la¬ 
bour &o me times results. The treatment 
during pregnancy consists in wearing 
a strong well-fitting abdominal, belt. 

Prolapse of the Gravid Uterus.—A 
completely prolapsed uterus (proci¬ 
dentia) very rarely becomes gravid. 
If pregnancy should occur, sponta¬ 
neous ascent usually takes place about 
the third month ; but the uterus may 
become ‘ incarcerated,’, when sponta¬ 
neous abortion will* almost inevitably 
.occur. *' Minor degrees of ^prolapse <Jf 


I 

i 


Pig. —An Inflexion the uterus ( are frequently met with in' 

Pendukm"' 1 Wly! pregnancy ; they only require treat- 
(Eibemont-Dossaignes »Vneut during the‘ first three or fgur 
* and Lepage.) months, as after this periqd the i\terus 

- * • t has ri^en info tho abdomen 1 and is 

supported by the ( pelvic brim. A ring pess ary of suitable 
size is generally successful. 

Hernia of the -Gravid Uterus.*—yery Varely the uterus 
*, forms part.of the contents of an inguinal hernia, and in that 
position it* has been known te beepme gravid. This*, con¬ 
dition is natifrally mo£e likely fo affect a bicomute uterus, 
T^e horn beipg drawn into .the hernial sac. Sometimes also 



DOUBLE UTERUS 


141 


the gravid uterus may enter the sac of an umbilical or a 
ventral hernia ; but this is rare, as the uterus, by the time 
it reaches*the level of the hernial .aperture, is usually too large 
to enter the sac. 

Malformation of the* Uterus and Pregnancy.—•'Few mal¬ 
formations of the uterus possess any obstetrical significance. 

Double Uterus (Uterus didelpliys ; Uterus bicornis).— 
When pregnancy occurs in one half of a double uterus, the 



Pic. GO. Pregnancy in a ltuilimoutary Loft Uterhio Horn. (Kelly.) 

To tin- right in tin* wrll-ilnvuiopetl uterus. /Lttuclnil to tlif cornu is the right tuhn. whicljjfc 
. normal. The light. o\.ny is ortho usual mro, tinl at its inner nml lower portion** a corpus . 
luleum. Springing frmii the loit Mile of the uterus ntvthu ln\cl of the-ginlertml os is a 
■ muscular Imtul; on tracing this to tin* left it merges into the rudiit#uUiy uterti® horn. 
Un the posteiior mii face nl this horn is« long slit imueMjutimr the point of rupture. Thn 
left-tube j Kisses nit' fromlIn- gravel ]>or(ion of the liulimoulary horn. The arrows imticato 
the course of the spermatozoa ami mum from the cervix ami right, ovary (respectively) to 
the mdiinoii^ry lelt hum. •Tills is an inst.-^icu of • cxteiflal wandering.' 

' i 

ngn-gravidhSilf undergoeawnarked slpftuning and enlargement, 
while a complete decidual menfbxancc^h! formed witlii^it. 
The course of pregnancy and labour may be unaffected, ancL 
although the port^p vaginalis and vagina may be duplicated, 
the condition often passes Unrecognised. Tn binocular twin 
pregnancy anovuramay be lodged in each half. _Oie&aionally 
in tuiterua bicornis the nbn-ftregnant horn beoomea displaced, 
and forms an obstruction to delivery. 
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Bicot'nuie 0terns with Rudimentary Horn .—Sometimes* a 
bicornute uterus possesses onJy one fully developed horn, 
the Other being rudimentary ; as a rule the lumfen of the 
rudimentary horn has no connection with the fuljy developed 
one (Fig. 60). Pregnancy may occur in the rudimentary 
horn by external wandering of the spermatozoa; the 
fertilised ovum may come from the ovary of the same side 
as the rudimentary horn, or from the opposite one ; in the 
latter base it musl ft cross the pelvic cavity to enter the 
abdominal ostium of the rudimentary horn (external 
pandering of the ovum). Pregnancy in this position usually 
ends in rupture of the gravid horn, and is mistaken clinically 
for tubal gestation. 


Pressure Symptoms 

In the lower extremities and upon the lower part, of the 
abdominal wall, anasarca Usually appeal's to a slight extent (0 
during the last two months of a first pregnancy, and some¬ 
times in later pregnancies also. It is due mainly to impeded 
venous return from these parts, the obstacle being the com¬ 
pression exerted by the gravid uterus upon the iliac veins 
at the pelvic brim. The labia majora may also become 
cedematous. and form swellings of considerable size even 
when there is no albuminuria. Oceasiovially only one labium 
or one leg js affected, with anasarca. Varicose veins often (i 
appear in the lovycr extremities, and vagina or vulva during 
pregnancy, being caused in the same-way as anasarca. 
Spontaneous ruptunj of a Varicose vein during pregnancy 
sometimes o6curs and leads to gevero or sometimes to fatal 
bleeding. When the ruptured vein is ■in the vaginal wall the 
case is very likely to.be mistaken in the? first place for one of 
1 anteL-partum haemorrhage, and only a careful search with 
the aid of a speculum wjjl leacf to a correct •diagnosis. 
Vdral varices may give rise to serious bleeding from injury 
■during pregnancy, or from rupture during labour.' Iicemor- (' 
ioTT& hoidi) ar ? often produced or aggravated during the later 
positiifi 11 ^ 18 of.pregnancy. Cramp in the muscles of the legs,^ 
4i6on is? ^poBtaneowj or when walking, is often very trouble- 
feorn last ft?w weeks, and is probably due to 

h Qxi.theserves£l,the^jpkosaQral plexus.' < y 
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The treatment of these pressure symptoms consists, in 
the main, of rest in the horizontal position. In cases of * 
oedema careful, examination of tjie urjne must of course be 

made, as, if, albumen i,s present, the aspect of the case is 

entirely altered. It is better not to undertake operations 
upon varicose veins or haemorrhoids during pregnancy, as 
continuation of the pressure prevents a satisfactory result. 


Uterine Moles 1 

» <* 

The term £ nntfe ’ is applied to an ovum destroyed by 
pathojogical •conditions affecting its coverings during the 
early months of gestation. Two kinds are recognised, the 
Blood Mole and the Hydatid if<mn Mole and both may occur 
in either uterine or extra-uterine gestation. Moles are often 
colloquially termed * False Concept*>n*.* * 

l. The Blood Mole (Synonyms : Cnt-ncous or Fleshy Mole, 
tlamiatoma Mole).—The. blood mole results from the destruc¬ 
tion of the ovum by progressive or recurrent liau;ioi;^^ige, 
usually but not invariably occurring before the formation of 
jtlie placenta —i.e... during the first three months of pregnancy. 
The general structure of the ovum at this period is shown in 
Figs. 11 and 20. It is completely enveloped in the tbi^k, 
very vascular, decidual membrane ; the chorion is separated 
from this membrane? by a narrow space continuous around 
the whole ovum, termed the chorioidecidual *spaee ; this 
space contains^ maternal blood and is traversed by the 
delicate branching* villi whiol} ay ring from the outer surface 
of the chorion, and some of which are loosely atgacfied by 
their tips to the decidual, surface. The mArbid process 
starts in haemorrhage from maternal vessels into the decidual 
tissues, followed by 'extravasation of tdood into the chorio- 
decidjial space, which will break up and destroy the delicate * 
villi at the affected spot fFig. 6^). A*sudden and exten?ive • 
haemorrhage of this land -would no donbt causd ruptui»*of 
the decidua, capsularis, or complete detachment, of the ovum, 
both of which atfcideqts would quickly* lead to, abortion: 
But the bloodmiole is formed by repeated slight haemorrhages 
on by a slowly progressive haemorrhage, which does not cause 
rupture of the protective decidual covering of the ovum. 

. The effused blood is free to surround the*ovum, more or less * 
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Completely, by following the chorio-decidual space ; haemor¬ 
rhage sometimes starts independently at different spots 
(Fig. 61). The result is the mo re or less complete destruction 
of, the chorionic membrane an4 ij.s villi. The opinion, being 
very elastic, is able to resist the external pressure to which it 



-7'Jubal Pregnancy: Section of the Ovum in aUa, (lemon stinting 
the harlv ‘Stage of Formation of ,i blood ATolo. Ihvmurrhage has 

^ lo t'horio-Pociduol Space, breaking up largo numbers 
ot Villi. (Couvcluiro.) 

< . ‘ v * , < 


‘i 


W objected; consequently llie anjniotic sac is usually found 
|ce fro^i blood in these cases* The foetus perished arid may 
e completely absorbed ; sometimes it regains and is found 
more or less disorganized by macerafion in the liquor amnii. 

however, thc^ ftmnipn is totally; . destroyed. 
| Xhe effused clood is usually unequally distributed around 
»;t|e ovum, and for pis ar* irregular series of abrupt polypoid 
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elevations (Fig. 62), covered by the amnion *with deep inter -1 
vening sulci; this causes marked distortion and narrowing •» 
of the aAmiotic cavitv. 

In Figs.,61 and 62 two stages in the formation of a blood 
mole are shown ; the drawings were made from cases of 



Flu. 62.—'iTiibal l’rognancy: SScctidh of the Ofum in ti(u, demonstrating 
the Tjatp Stingo of Formation of a blood Mole. (Couvelaire.) • 

# # * • 

tubal gestation, and therefore they ilhi&trate primarily the 
mode of* formation of a tubal mole; hut the process is 
probably identical with "that which occurs in the uterus. 
Opportunities of examining a uterine mole in' situ very 
seldom occur, but in the cas£> of a tubal mole they are fairly 
common, as .gravid tubes ace usually removed by operation. 

. In Fig. 61 haemorrhage has occurred at two distinct areas o£ 
••vw . * ’ • v ...... ' %, io *: 
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the chorio-dccidual space ; the effused blbod is bounded 
•internally by the unruptured chorionic membrane, and 
within this by the amijion. As there is little of- ijo Uooidual 

formation in the gravid tube, the Jneiporrlnige appears to be 
limited externally by the tube-wall. The amniotie sac and 
the embryo appear to be unafTectcd. In Fig. 02 a later 
stage of the process is shown. Extensive ha*morrhago has 


c 



ViG. «3.-«I*’losliv Mole: r’our VYVoks' (irstiition, mtuimil 
until the Seventh Month, p'lisiriiyj Cross Jlospitul 
Museum ) 


cfceurred, which entirely surrounds the ovum ; ij is Unified 
internally by the amnion alone, aftd the a-mniotfc* sac is 
smft^and distorted, still contains a trace of the body of 
the embryo ; the chorionic modi bra no has been completely 
destroyed. ^ Irregular protuberances with intervening sulci 
.are seen on the amniotic aspect. The Wmorrhage is almost 
entirely maternal in, origin; m doubt sotpe admixture oi 
fcetaLblood alsb occurs, but its amount must bo inconsider¬ 
able, owing to the sm^ll size of the embryo at this period" A 
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blood mole discharged in a fresh condition— i.e. f soon after 
the occurrence* of the haemorrhage- is sometimes called an* 
apo 2 >l pc Pic. ovum. ^ 

An ovqm thus destroyed may bo retained in ulero for 
mafiy weeks 01 * months ; the effused bipod then undergoes 
cons olidation from absorption of its fluid constituents, and 
the wall of the dead ovum becomes Jirm and 1 fleshy ’ in 
consist once (carneous or fleshy mole*. Fig. 63). On section, 
(lie wall of the carneous mole is sometimes seen to be partial ly 
lam mated, indicating that it has been formed by repeated 
lueimirrhnges ; .sometimes strands of fibrous tissue traversing 
it ca J ho recognised, indicating remains of the chorion. On 
microscopic examination degenerated chorionic villi im¬ 
bedded in blood-clot, will'be found in it 

In a. certain number of fleshy moles there is a marked 
dispioportion between the size of 4 he amniolic cavity and 
the. stage of development of the foetus. This is well shown 
in ! r ig. 6.‘». where the hetus measures S mm. in length (three 
to four weeks), while the amniotie sac measures 2-J inches by 
21 inches (nine to ten weeks). A healthy fadus is never 
found in a eanioous mole. Occasionally the , feet us has 
disappeared altogether ; more commonly it is dispropor-) 
tionately small, and is shrivelled to an extent which obscure* 
all its c.haracteristic featmes. The umbilical cord is simi¬ 
larly altered. The.*«o changes follow the death of the feetus 
and are due to autolysi a process by which tig* albuminous 
constituents of the tissues are con vert ec^ into soluble sub¬ 
stances, which a *e taken up^into the liquor amnii and tl^is 
disappear.* Marked disproportion in tjize bet weep the foetus 
•and the amniotie sac is probably due in part 1o autofysis of 
the foetal tissues, and in part to an excessive production of 
liquor amnii (hydrainnios). it- is pos&hlc that the hydram- 
niosyvas present in these eases before the formation of the? 
mole began, the haemorfhagic proc-ea* being started b^ the 
stretching to which the decidua wgs subjected bji^thc 
abnormally large ovum. Tflis point is, however,.still the 
subject of dispute, aiuj iniany case hydramrups is not to be 
regarded as an essential factor in the production of a blood 
n^ple. # . 

We can enly speculate *upon the conditiotis which give 
rise tfo haemorrhage in the early ©vuirw feypJb^is, chromic' 

10—2 
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^disease, and endoijietritis are believed to be con- 
'cemed in its production, but upon inconclusive evidence. 
The great vascularity c^f the decidual membrane, thtf imper¬ 
fect external support furnished bythe decidua capsular is at 
this period, and the delicacy of the young chorionic attach¬ 
ments, make it probable that even in the case of a healthy 
ovum slight traumatic disturbances may start the process. 

The symptom# which attend the formation of a uterine 
mole are*indefinite. \n most cases a train of symptoms, to 
be described later on as thg ^q of ‘ threatened. abortion . 5 
1 occur, which, subside, and then nothing else is noted until 
. | jie ovum-is east. off. This event, which may r take t»lace 
within a few weeks or be dclaycji for many months, is known 
•as a ‘ missed abortion.’ The process does not differ in any 
respect from that subsequently to be described as 4 inevitable 
abortion. 5 * The diagnosis is naturally a matter of some diffi¬ 
culty, and can really only be solved by the expulsion of the 
mole. From the clinical standpoint these cases come under 
observation as cases of abortion, and are to be treated as 
such. Interference is seldom required, but if the uterine 
discharge should become offensive' (infection of flie ovum), 


the treatment consists in d ating t h e cervix jmd clearing out ( 
j th e t ut^ine,qflnlent'S in the manner described under the treat¬ 
ment of abortion. 

“ */ II. The Hydatidiform Mole (Synonyms : Vesicular Mole ; 
Hydatidiform* Degene rat ion of the Chorion).—This condition 
is a disease of yopng chorionic villi, characterised by the 
fq^nation of immense numbers of irregular clusters and ^ 
qhftin g of cv.sts which vary iif size from extreme minuteness 
up to "3 inch* in diameter. Cq^scs have, however, beeiy 
recorded in which the largest vesicles measured 1 1 inches in 
long diameter. The superficial resemblance of these cysts 
to hydatids originated the name by which this condition is 
lown, but it must be understood 1 that the hydqtkliforlJf ’ 
aofo-has really nothing in common with echinococcal ^vstic 
lisease. <‘The naked-eye appearance. of this mole l^kso 
characteristic that its recognition very ea.$y. 

The disease hq# been observed^&^ato^| the third week 
of pregnancy, and in Of the chorionic’ 

m^mbrane^ being. villous,* ma|^iW«f^ed in-the manner * , 
^presented, in Pig. 64. It Probably be 
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P0H0<1, for it is quite exceptional for any 
trace of the foetus or^the amniotic sac to be found. As a rule? 
^the contour of the ovum is complexly lost, .and.a.mass of 
(vesicles is.formed, having no definite arrangement whatever 
land assuming the contour of the distended uterine cavity. 



Eio. 04.—Hydatulifonn Mole (Di^/numu^tio): tho Entire Chorion is 
^ affects by the Diseaso; tnfl Amniotic* Sac is seen in tho centre, 
(humin.) • 


jThe formation of vesicles may be so ^b!uidant*as to prrysbicei 
(a mass Weighing 4 to 5 pounds. f The geheral relations of the 
mole are well shown in^Fig^Jlo, whiclj.represents the mole 
as seen in situ , the uterus having been removed by supra-, 
vaginal hysterectomy. Tl;c cystic villi are clbsely packed 
together, ajid the interstices between them* are filled with 
blood derived from the maternal decidua. The.yi lliaift 
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attached to the uterine wall in the greater part of its extent; 
Son the right of the utevus, however, a. narrow space filled 
With blood-dot lies between the mole and the uteri tie wall; 
pthis represents the decidual spare. t The internal os is partly 



Fro. 65.—Vesicular Mole in *itn. Tlio lMorns was iviimvotl 
by Supra-vagiiu^ Hysterectomy. (Hai^ Fer^usuuJ 

dilated, allowing the lower pole of thfe cystic mass toplotrude 
intv^he cervical canal, ) 

Occasionally the disease may begin at a later period when 
the formation of thtf placenta is advanced* anti the greater 
, parted the chorion is non-villous. The degenerative changes 
are then usually partial, and affect a portion of the placenta 
lonly, so that tfee general shape ofi*the«organ may be retained 
JJitx-body.. oi .tly> fi&ius ..be recognisable. This is* well 
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illustrated in Fig, 60, which represents a placenta infiltrated 
by haemorrhage and ^partially affected by vesicular degenera* 
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Fia. 60 . - l’lucenta with extensive HYomorrhage ami Vehicular 
Degeneration (.< the Chorion. Note the Cysts •imbedded 
in blood-clot. (Charing Cross Hospital Museum.) • 

tion, A considerable number of instances* have now. been 
recorded in cases of extra-uterine gestation. % 
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The vehicles themselves arc j>vgJ or globular £raps : ljke 
; bodies, paleyellowish in colour, and semi-translucent. Each 
j vesicle is a£&lfred, the pedicle being delicate and short. The 
• vesicles may "be arranged in chains, or in clusters of irregular 
shape ; when pricked or incised they exude a thin iluid. The 
; decidua in cases of vesicular mole is usually a bnormally thi ck, 
\ and shows considerable round-celled infiltration on micro- 
iscopic examination. This may, perhaps, be regarded as 
a d efens ive change which enables the decidua to offer 
greater resistance to the eroding action of the chorionic 


epithelium and thus to protect the uterine wall against 
abnormal penetration. c 


The microscopic characters of the vesicles present the 
curioils association of ^nnrxuiiJly.ifc.tiye proliferation of both 
tlnt-Syncytial and .cellular layers of the chorionic epithelium, 
yritk „4?gpper;a tipa of the connective-tissue stroma. The 
vesicles all possess a complete epithelial wall. In the larger 
vesicles the stroma and the blood-vessels are completely 
destroyed, and only a few degenerated nuclei persist; the 
contents are entirely fluid. In the smallest vesicles the 


stroma may be fairly normal, in those of medium size a layer 
of altered and compressed connective tissue may be found 
immediately under the epithelium, the centre of the vesicle 


containing only fluid (Fig. G7). Mucoid (myxyniatoya) 
degeneration was originally supposed tu be the nature of 


these changes in the stroma, but it has now been established 
that the fluid ^ound in the vehicles contains q o mucin ; some 
^qt frer fopn of. colli duative necrosis is therefore the probable 
cause. ‘The epithelial "covering of many vesie'es shows 
j royyarba hly active .proliferation of the syncytial layer. In 
'others the epithelium shows ho abnormal changes whatever. 
In Fig..07 are seen mynerous } uds and processes .springing 
from the syncytium, and also isolated sections of such pro¬ 
cessed springing from neighbouring* villi (syncytiaj'buds). 
Thft change in both t^e epithelium and the stroma will be 
best appreciated by comparing Fig. 67 with Fig. 22, repre¬ 
senting the same structures in a young- normal villus. 
jUnusualiy active proliferation of the cells of L an gban& is 
?also generally found. 


[iiH V ' * jTvjfiv -*»»«» j 


forma a. characteristic 
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An important result of this abnormal activity on the part 
of the chorionic epithelium is that it possesses powers of pene¬ 
trating the uterine wall which exceed those of normal-villi. 
The eroding properties of this tissue have been already 
referred to in connection with the normal ovum. It has 
been generally believed from clinical observations that the 



Xiit. 67. - iTydat.idiform Mole ; Section through a Chorionic ViJlus. 


cystic villi eroded the ifterine wall to an unusual exfhnt, 
causing dangerous thitiuing. A fe% cases -have h<*n 
recently recorded in which a rflole was examined in situ after 
the removal of the uterfls from the body. These "exact 
observations $o not support this view, for the uterine wall 
has not been found abnormally thin in any instance. But 
there is no doubt that irt certain instances the Adding power- 
of the*villi is so great as to cause spontaneous perforation pi 
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the uterine wall, leading usually to death from haemorrhage 
or peritonitis. This variety is known as tho perforating o f r 
njaUgiiant Jyydatidifortn itwlc ; it- is closely allied in histological 
(characters to chorion epithelioma (deciduoma malignum), 

I and js„ frequently followed, after.an interval by the appear- 
jauce . pf this formidable new -growth (see p. 607). The 

property of destroying healthy tissues is one of the chief 

characteristics of malignant disease, and quite justifies the 
term ‘ malignant' being applied to this form of mole. With 
the remarkable activity of the chorionic epithelium must be 
contrasted the fact that the degenerated villi are completely 
devascularised and the embryo destroyed. This fa t well 
illustrates the t ruly parasitic nature of the degenerated villi. 
They receive no blood supply from the foetus, hut arc 
nourished by the maternal blood with which they are in 
contact* and are thus enabled to grow and to proliferate. 
It has been already pointed out that the probable source of 
the nutrition of healthy chorionic villi is also the maternal 
blood of the intervillous spaces. In the vesicular mole 
there is no intervillous maternal circulation, but at the same¬ 
time a considerable quantity of maternal blood is found', 
between the cysts, the source of which is necessarily the- 
uterine wall. . 1 

Nothing is definitely known as to the causation of the 
hydatidiform mole, though there has Ivhjii much speculation 
about it. Some authorities believe that an, unhealthy, con¬ 
dition jpf the dcciduqi induces the morbid change in the 
{jhorion, but others consider that it arises primarily in the 
.ysnoricJh itself. It appears ‘ro bo more reasonable to regard 
^t aht an embryon ic disease. anj,l this view is supported by 
The fact that in twin pregnancy it ^sometimes affects one 
ovum only. If the cause lay in the decidua, both ova wcpild 
certainly be affected. It may occur at any time in the repro¬ 
ductive period, but ns most coihmonly met wjth in the 
daaennial periods 2Q. to. 30 and 40 to SO. It is a distinctly 
rare condition, occurring probably in about liiX 2,0.00 Jto 
2* £>0Q. pregnancies. 

Within recent years it has been pointed put that cystic 
tu^Q^s 61 the ovary occur .in association with vesicular 
moles, with such frequency that'a cftsual connection between 
t^e .two may be considered probable. Thus, Kromer has 
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recorded a series of seventeen moles, in ten of which the 
presence of an ovarian tumour was clinically recognised. • 
Further,"it has been shown that these ovarian tumours are 
usually cysts which have arisen in the corpus luteum, and 
are ih some way the result of abnormal proliferative activity 
of the lutein tissue. It. has-accordingly been suggested that' 

.perverted ovarian activity may prove to be an important! 

factor in the production of these moles, but in the meantime! 
it cannot be said that this theory has been satisfactorily 
proved. 

Clinical Features. -Two symptoms are commonly met 
with i|i t his condition : (I) undue enlargement of the uterus ; 
(2) luemorrhagic discharge. They always begin in the Jirst 
half of pregnancy. 

(I) Undue enlargement of the uterus, although usual, isj 
not invariably found. Occasionally the size corresponds to* 
the presumptive 1 duration of pregnancy: occasionally the? 
uterus U disproportionately small, hi the great majority,! 
however, il is disproportionately large ; thus the fundus may 
extend up to the umbilicus three months after the cessation 
of the last regular monthly period ; a less pronounced dis¬ 
parity than this is, however, more common. But it must 
ho remembered that over-enlargeihent of the uterus at the 
.third or fourth month may occur from other causes. Tin- 
large uterus occupies*the. normal mesial position of the womb. 


In exceptional cases it. has been described as expending up to 
the ensiform cartilage ; but it not infrequently reaches con¬ 
siderably higher than the umbilicus. It possesses a peculiap 
( loughy consistilice. It is exceptional for the f<ptaTheart- 
jpounds to .be heard, even wfccn the uterus is of •the size*of six 
jpr seven months' pregnancy, because, except in rare instances, 
t.h^re is n<* foetus. Vesicular ^degeneration sometimes, how'-jt t 
ever, in a twui pregnancy affects one.ovum only, and then o 
course thg heart of the surviving foetuts may he heard, ^s at 
rule the uterine souffle cannot be detected, nor can inter-* 


mittent contractions be felt. • 


(2) The discharge usi&lly appears during the third or 
fourth inontlj, i.e ., at a time when the disease has been 
already in existence for some* weeks. It is commonly sma)li 
in amount, more or k&s co ntinuous , t.fri p «.fid watar y'in. 


character, r fiddi gl^ p p tfrifUskdtooaff tn colour, 
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by inl m ^ n Severe haemorrhage is rarely 'met •with except 
during the process otabortion, when it may be very profuse, 
jin rare instances the discharge may possess characters which 
{are pathognomonic, detached vesicles being found ill it, 
'but thi£ is uncommon and must not be anticipated. Some* 
the discharge solidifies, forming a red jelly in which 
pale vesicles may be found. 

The over-enlargement of the utoius is ot course due to 
the bulk of the diseased ovum, u hich maj be enormous : its 
peculiar consistence is due to the absence of the amiuoiic 
fluid sac, which gives to tlie normal gravid uterus its charac¬ 
teristic elasticity. The haemorrhage is piobalAy occasioned 
by the detachment of vesicles from the uterine wall, and by 
jrupture of vesicles ; the discharge therefore consists partly 
of maternal blood and partly of the fluid c on tents of rup¬ 
tured asides xVfter« the hacmonhage has persisted for 
a variable period, spontaneous aboition almost always 
occurs. * 

The general condition of a patient with a vesicular mole is 
often unfavourably affected to an extent not to be accountc 1 
for by the amount of haemorrhage which has oeeuiicd. 


Ttypppiig sjekness is often unusually severe, and t oxaemi c 
syjQ^ptoms of a mild type arc sometimes recognised. In a 
certain proportion of eases, at present undetermined, chonon- 
/epithelioma supervenes, either immediately upon the evacua¬ 
tion of thc^nole or after an interval. In Kromer’s seven¬ 
teen cases, ehorjon-cpithelioma subsequently occurred in 
4 £ven, but this is almost certainly an unusually high pio- 
portion. # * « 

Diagnosis is often uncertain, and can only be settled by 
the discov ery, of vesicles; if none* are discharged spon¬ 
taneously, the,finger»fnay sometimes feel them in the cervical 
* canal if the internal os is # a little dilated. In the absence of 
thiff sign lLmay be # said tha^ ma^k^d over-enlargement Qfjfche 
[u terus, w ith persistent or repeated haemorrhage at the third 
IQF. °| pregnane^, is suggestive of a hydatidi- 

form mole. • * # • 

TreapgwfU .—This consists in all cases in artificial evacua- 
tj 9 s. 0 t.the uterus. Spontaneous abortion* of a hydatidiform 
T Bible is a ver£ long auditedious process, resulting in consider- 
q aj^e haemorrhage > being, almost invariably incomplete, it 
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must be terminated by interference. The uterus -in these 
cases appears to be unable to expel its contents, and it is. 
therefore bggt^hen has b^en made, to evacuate c -» 

it without, A^biy. This procedure is fully described in con- 
necticfn with the induction of abortion (p. (Jflaj. Th£ cervix 
is usually slightly patulous, and can readily be dilated suffi¬ 
ciently to admit one finger ; if more room is desired the cer¬ 
vix must be divided as described on p. 058. With the finger, 
aided by a pair oi blunt forceps or ovum forceps, the ffiass of 
vesicles can be broken up and removed piecemeal. What 
seems at first, on account of the size of the uterus, a task 
almoslj impossible for the lingers alone, becomes easier as 
the process advances, the uterus gradually diminishing in 
size so as to bring the fundus within reach. The curette is * 
unnecessa ry, and even in experienced hands may lead to 
perforation of the uterine wall. C.'we should be taken to 
detach all the vesicles and decidua from every part, and the 
uterine cavity should then be tJluyoughly ...douched with a 
weak antiseptic solution and, if retraction is unsatisfactory, 
packed with bismuth gauze. There are special risks in thej 
puerperium of $gpgis. suUrjLuyolution, and, remotely, of the)! 
development, of chorion-epithelioma. 


Decidual Endometritis 

- • 

Acule decidual endometritis nas been qbserved in cases 
of a scen ding gonorrhoea in pregnant women, the gonococci]^/ 
having becrv demonstrated in tlTe decidual membjanS. So 
far as we know, this is the oi\Jy variety of acute fhflamm&tion 
of the decidua arising spontaneously during pregnancy ; but • 
acc^e septi# inflammation from operatfve interference may, 
of course, also be ntet with. Chronic decidual endometritis 1 
is more common, and is bSjieved^to result from im plantatio n 
of .the ovum. upon all imk^tthy endoi^etriupi- *Thc mem¬ 
brane is unusually thi ck and, flfe shv, and often sho ws turner-0 
ous s mall evats beneatji the epithelium, •which arise from *; 
irregular dilatation of the deep parts of the uterine glands.» 
Although decidual endometritis is undoubtedly a 
cause of abortion, its dirtier ^recognition is impossible in the! 
present state of our knowledge ; diagnosis can only be mac^e 
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from examination of the membrane after its discharge from 
the uterus. 

» 

Hydrorrhcea Gravidarum and Decidual Endometritis .— 
Hydrorrhcea gravidarum is the term applied tp a condition 

,in which a disc harge, of watery fluid from the gravid uterjis 

’occu rs intermittently in considerable amount, from the 
• second or third month of pregnancy, and may continue to 
te rm . In some cases a small amount of blood is mixed with 
the watery fluid. ft is a ran*, condition, and is often asso¬ 
ciated with foetal malformation. Three possible sources for 
such a discharge may be pointed out. Firstly, it may he a 
leakage .from, the .amniotia ..sac (hvdrorrhu5ii am^inlis) ; 
secondly , it may conic from an adventitious collection of 

and aMyliom resulting from im¬ 
perfect fusion of these membranes ; thirdly, it may conic - 
from.tlfi^4^ ( ‘klual space. Ill all probability the latter is the 
most common cause, and although it must be admitted that 
direct proof is wanting, decidual .endometritis appears to 
offer the best explanation of the occurrence. A reference to 
Figs. 14 and 44 will recall the fact that in the lower part of 
the early gravid uterus there is a small cavity bounded on all 
sides by decidua, and termed the decidual s/'cice. In decidual 
iendometritis a watery fluid such as that of hydrorrhoea may 
'possibly be secreted, which accumulates in this space and is 


^discharged from time to time through the cervix, when the 
amount becomes large. The existence of pockets of fluid in 
^this position has been recently demonstrated by Duclos in 
^Jie uterus of a woman who died during pregnancy, and who 
had suffered from hydrorrhcea with slight ta*morrhage. 
. jNormally th& decidual space becomes obliterated by fusion 
jof the decidua vera and decidua capsfllaris at the, end of the 
fourth month, but when the ihembranes are unhealthy their 
9 fusion may be delayed or prevented ; the decidual space may 
rthen persist and tjie hydrorrhcea continue until term. The 
esfpejling. force may be considered-to be uterine contractions 
of unusual power, reflexly excited by the presence of the 
accumulating fluid. The condition is not amenable. to 
.treatment of any kind, and is not of much clinical importance 
^except when due to leakage of diquQr amnii; it then leads to 
mijexna.ture labour attended by rfany of the difficulties 
Rising from ante-partuhi rupture of the membranes,® 
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Diseases of the Membranes, Placenta, and Foetus 

*■ # 

’ /Hydraftmios (Synonym : Polyhydramnios).—Thin con¬ 
dition consists in the formation of an excess of liquor amnii. 
r rho auiount of liquor amnii at term which may he regarded 
as normal varies considerably (p. 49) ; it»is probable that 
only quantities exe pefljng j pints would be clinically recog¬ 
nisable as bydramnios. The fluid shows no abnormal 
characters, but it may attain t he enormqus bidk of 6 gallons. 

The causation of hydramnios is by no means capable of 
simple explanation^ ft must, be recollected tTiat the con¬ 
dition Is norifial during the first eight weeks of gestation,,' 
and occurs in an exaggerated form in many eases of cameouk 
mole. When occurring in f he later months, it is occasionally 
associated with morbid maternal conditions such as dropsy 
from cardiac or hepatic disease, and more frequently with 
developmental anomalies of the foetus. It is not clear, 
however, that these associations* can he regarded as the 
cause of the hydramnios. In complete spina bifida escaping 
oerebro.-spiiial fluid may assist the accumulation of an excess 
of liquor amnii, but the amount of eerebro-spinal fluid is 
probably too small to make any serious difference. 

It is quite possible that under normal conditions there 
may be both a formation and an absorption of liquor amnii, 
and hydramnios may therefore conceivably be brought 
about by deficient absorption as well as by excessive pro¬ 
duction. In some eases of hydramnios 
thrombosis of the.*umbilical vein has been found ; thes%J 
conditions may lead to excessive transudation,of fluid 
through the walls of the large vessels on the feefal surface of 
the placenta. Whatever may be the precise mechanism of 
its j^roduetiwi, certain considerMions make it probable that 
hydramnios is.usually due to a fcot^l, not a maternal cause; 
(1) The mother is usually healthy; .the foetus is fte 
quently deformed, or shows some abnormality Of develop 11 
raent; (3) it frequently occurs"in twin pregnancy, affecting 
only one amniotic »sac ^ (£) the liquor atnuii is certainly 
an embryonic .product when first formed, in tlie ovumyl 
Hydramnios is more coipmoR in multipart than primi- 
gravidte ; in.7A pcf cent, "of r%ses the tg&ug is^ oJtth e female 
sex ; anti it has been observed in qxfcra-.ufceriue gestation. « 
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As.usually met with* hydramnios is a chronic condition 
' which does not become.*clinically recognisable until the 
fourth or fifth month^of pregnancy, and is slowly piogressive. 

Its aotual onset is, of course, earlier than th is. .Occasionally, 

, however, it- assumes an acute form, an enormous quantity of 
fluid being formed within a few weeks. The symptoms .to 
wliich it gives rise are due to the size of the uterus ; when the 
enlargement has occurred rapidly, as in the acute form, the 
symptoms are correspondingly severe ; in the chronic form 
much greater toleration of the large uterus is met with. 
Slight degrees of hydramnios usually escape recognition, 
especially if associated with twin pregnancy. The ab<\pminal 
. enlargement is often extreme, indeed hydramnios may yield 
one of the largest abdominal swellings ever met with. 
Relatively fo the size, of the abdomen, the associated 
symptoms are slight, consisting chiefly of some embarrass¬ 
ments of respiration and cardiac action, especially in the 
recumbent position, so that the patient must sleep well 
propped up in bed. There may also be pain and slight 
anasarca of the lower extremities, and, of course, inability 
for physical exertion of all kinds. There is no special ten¬ 
dency to the occurrence of albuminuria. Labour usually 
comes on prematurely, with ante.-partum rupture of the 
membranes, which brings immediate relief. 

The physical signs yielded by the uterus in a case of welb 
marked hydramnios differ from those of the normal gravid 
uterus as follow^ : (i„) its size is disproportionately large ; 
4*2) a fluid thrill may be obtained in all directions ; (3) some¬ 
times thq, presence of the foetus cannot be recognised either 
by palpatioil or auscultation (4) in slighter degrees the 
^foe.tal head may be felt, but not the trunk or the limbs. 
Signs of pregnanc y* will, however, be found ii\ the active 
condition of the mammary glands (primigravidse),' the 
characteristic softening of tjie cerVjx, and a history tof several 
HSonths’ amenorrhoaa. These points should deter an observer ' 
from attributing .the abdominal swelling to an ovarian cyst 
or to avScites. A...large ovarian 1 cyst may be occasionally 
^S8ocia,ted with pregnancy ; the differential diagnosis from * 
hydranmios is then more difficult, and will depend upon 
j the recognition, in. the formei, of* ^wq^ distinct abdominal 
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t he physical sighs of one of the abdominal swellings ..will 
correspond witli thosq of the normal gravid uterus. * 

Therfi are no means known to us gf controlling the pro¬ 
duction or absorption of liquor amnii, and this condition 
is therefore not- amenable to treatment. If the pressure; 
f symptoms become severe, premature, labour must be pro-' 

; vokeri, the method of choice being rupture of the membranes; 
this is more likely to be required in the acute than in the 
chronic form. The weakening of the,uterine musdlc from! 
over-distension leads to uterine inertia and its attendant* 
risks in labour (p.,443). 

01?go-Hytlramnios. -In this condition the liquor aninii 
is deficient in amount, and there may he only a few ounces of 
fluid in the am mot in sac. ‘ Its causation is unknown, and it 
docs not give rise to any maternal symptoms. The foetus 
may show various deformities caused by amniotic adhesions. 

Oligo hydramnios may give rise to certain of the less 
important fadal deformities through the insufficient space- 
which it a llords for free exercise of the limbs. In this way 
club-foot, spinal curvature, wry neck, or ankylosis of joints 
may conceivably be brought about.. It is, however, by 
means of amniotic tulhesions that still more important 
deformities arc occasioned. These consist in the forma¬ 
tion of intimate union between the amnion and some part 
of the skin of the fad us ; the result is the production of 
surface deformities in the affected parts. # 

Occurring upon the scalp, cneephalogele may result; 
when surrounding a limb, strangulation followed by spo$» * 
tancons ampliation may occur ; sometimes th^ adhesion 
may strangulate the cord, causing the death T)f the foetus. 
Amniotic adhesions, w*hile usually associated with deficiency * 
of liquor amnii, sometimes ocfcur whom the amount of fluid 
is normal or is excessive. _ • 

Diseasfs of the Placenta.—Opmpaftitiyely little progress 
haft been made with the study of the mo»bid conditions of the 
placenta, "for the reason that* the normal structure of the 
organ at different periods (ft gestation lioronly recqptljrheen 
systematically worked out. Most of the earlier accounts of 
placental diseases must be rejected because the writers were 
ignorant of these fundamental details. Thus ' placentitis \ 
was at tone time thought to bo a lesion of frequent occurrence, 1 
e.m. ' ■ U 
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*but it is now known that inflammation rarely, if ever, occurs 
gin.the placenta; again, conditions ..such as ‘infarctions/ 
.which were once regarded as syphilitic gummata,' are now 
.. known to be non-syphilitic. , ( 

. Anomalies of Size and Shape .—The placenta is sometimes 
..divided unequally into Jobes or segments, which are united 
»by large vessels (umbilical) running in the membranes which 
connect them. There may be two lobes (placenta bipartita) 0.■' 
(Fig. fift), three lobes, {placenta tripartita), or more than three.yy 



i> Fi(i. 68 .—Placenta llijjurtita. 

Note the bifurcation i>i tho umbilical vihm’Ih nt tin* jxjiut of lnw'i tioii of the ciml. 


{placenta multiloba). More important than these is another 
variety of divided placenta, called the placenta t syccentnriaUi Q 
(Fi$s. 69 and 55). la thisjbrm 6he or two smajroutlying 
potions of r placenta.., circular or oval in shape, are present; 
they aw connected with the Aiain placenta by small vessels 
i rhiming in the membranes, and Are very -liable to be left in 
th^ uterus after labour; tjiey may thus giv§ rise to post- 
.^artum Haemorrhage* and (indirectly) in the puerperium to 
Pg^ptic troubles. Very rarely the placenta is formed over the 
W^a of the- chorion, the' usual differentiation into 
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chorion frondosilm and chorion lseve not taking place. This E 
is krtown as the placenta diffusa : it is tho natural form in^ 
certain animals- -e.g., the sow and the mare. 

Anomalies of the Umbilical Insertion .—The cord is 
usually attached to the placenta about its centre ; # .but the 



1'JO. C&.—nA. Portion ftf Placenta*and MemVatios, showing a Small 
Placenta Succenturiatn. (Charing Cross Hospital Museum.) 


insertion"may be excentric, hi feral, or fnargimjl, the latter 
being called the b&ltledm- plaaen ta (Fig. 70). More important 
practically is the comparatively rare anoinaly of the insertion 
of the cord into the* membranes altogether ohtside the 
placental margin—the vglanwit&iis placenta (Fig.*71). Very 
large vessel§, constituting, the primary .divisions of ihq 
umbilical arteries and vein, then jun beneath the amnion,, 

- .11 —« .* 
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from the point- of insertion to the placental margin, and are 
• liable to become injured during labour Jhy compression, or by 
’• rupture of the mem lupines which enclose them. Tne latter 
accident is only liable to occur when these vessels arc 



I'W. i 0,— liatllfuori- I’Jaconta. 

• c 

'flic lunhilinil rinil 1.1 invito! rlosi- lo tins jil.-u imiihI ni.-irgiii 


>situ&ted in the position wlierp the ntambranes nipty/c al the 
end of the second stage of labour. . 

Placental anomalies cannot*, as a rule, be recognised until 
after delivery. Am exception to 0 this rule is the case of 
the velamentous insertion which may be recognised during 
labour if the vessels chance to cross the lower pole of the 
ovom. A cafife of this kind has been recorded by Williamson, 
• m vAucVv he delivery tht* child by Cesarean section, ii* order 
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to avoid the risks of fatal foetal haemorrhage when the' 
membranes ruptured* 

Pathological Infarction, of the Placenta.- It has been 
already stated that, during the last two months of intra- 



FiO. 71.—Vylamentcms Placenta. 


'Hie amnion l»n* h»en xt ripped oil. 

uterine life, certain ago changes occur in # the foetal portion 
of the placenta which result in the formation of synall solid . 
bodies, termed ‘ infarcts,’, in the spongy placental substance 
(p. 45). In connection with*the albuminuria of pregnancy, i 
and with chronic nephritis in pregnaftcy, changes of a similar 7 
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nature, but much more extensive, and occurring earlier in 
gestation, are met with. Those changes are probably impor¬ 
tant factors in the causation of the heavy foetal mortality 
.which attends these disorders. In such cases recent hemor¬ 
rhages iiito tlie placental substance are .also often found, and 
are probably due to rupture of vessels in the decidua. 

Reg eneration of the Placenta. —Fatty, calcareous, and 
cystic degenerations are often met with in the placenta. 

oa ^ ca,1:fiQ llS degenerations arc usually combined, 
and arc constantly found in inf a ret ed areas ; it is probably 
true that prirnaiy fatty degeneration does not^exist in the 
placenta, and in no circumstances is it directly related to 
syphilis. Extensive calcareous degeneration of the uterine 
surface of the placenta is common when gestation has been 

unduly prolonged (post-maturity). C ystic degeneration 
results in the formation of small sub-amniotic cysts upon the 
■ foetal surface of the placenta. They are frequently multiple ; *j| 
they are never large, and do not affect the functional activity 
of the organ. Hydatidifonn degeneration lias been already 
described. 

Tubercle of the Placenta is very rare, bill it has been shown 
to occur occasionally in women affected with acute general 
tuberculosis or advanced chronic phthisis. TJuMuberculous 
deposits may be found either in the decidua, upon the 
...chorionic epithelium, or in the stroma of the villi. Caseation 
’ is frequently found in these' deposits, and iii eases of acute 
maternal tubercle, miliary deposits may be widespread in the 
icotal portion of the placenta. It appears that there is not 
; much probability of placental infection except m advanced 
cases. 

TmWPWTS of the Placenta arc extremely rare, the 
r greater number of those described being myxo-fibromat a. 

ficemorrhage and (Edei.ia also occur in the "placenta. We 
- know little of the causation of the former I thb latter is 
aTways associated with general oedema of the foetus—one of 
the rardst varieties of intra-uteriqe disease. 

Placental Syp hilis. —In 1873 Efankel endeavoured to 
/ prove that definite syphilitic lesions occurred ill the placenta ; 

. • the, disease appealed in the phorionic villi when the 
' -father was infected, and in the decidua when tbe mother was 
r .Infected. ■ Syphilitic villi he described as of unusually layge 

f'- --a''-.' - . • • - 
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size from proliferation of the copnective-tissue stroma^svith; ‘ 
obi iterated vessels, agd extensive, fatty degeneration of all] » 
the tissifes. The decidua he described as thickened from 1 ' 
hyperplasia^ His conclusions have been traversed by many: 
observers, and have never been satisfactorily confirmed. ' ; 

The question has entered upon an entity different phase V 
since Die discovery of the specific organism of syphilis by 
Shaudinn- --the .spirocheta pallida. The presence of. this 
organism must now be regarded as conclusive proof of the . 
disease, and as it has been demonstrated in the placental 
tissues by numerous observers, the occurrence of syphilitic 
disease of flic placenta is unquestioned. The organism is " 
found mostly in the foetal portion of the placenta, and is f 
distributed especially around the vessels running in the- 
vstroma of the villi; this corresponds with the position .in t 
which the organism is found in thecase of chancre*. When, 
present in the placenta it can also be readily demonstrated; ; 
in the foetal viscera, especially the liver. 

Flaccid «e infected with syphilis are usually abnormally 
large and heavy ; the latter point is of considerable practical . 
importance, for the great majority of placenta; which exceed - 
the normal limits of.weight arc syphilitic. In appearance, 
the placental tissue is pale, the cotyledons are voluminously 
and the sulci between them abnormally deep. Microscopies 
ally the only definite change observed in most instances is». 
that the villi are abnormally large, the increase being due. tot 
excess of the ^connective-tissue stroma, yhich, however, .is.. 
not otherwise abnormal. In this respect the views of F ranl^l : 
have therefore been confirmed? * * '' 


Abnormal Conditions of the Foetus.—The •foetus nlay be 
the subject of matly abnormal conditions, arising -from 
disease oi*from errors of development** In a certain number 
of instances, disease is transmitted from one or other parents . 
usually the mother ; ir? otlicr^ disease arises spontaneously 
in intra-uterine life. Very few of these abnormal conditions 
are of cfinical importance. *A certain number of^develop¬ 
mental errors, howevqr, Jive rise to difficulty indalfour, and 
will be referred to again in that connection ; among the^e 
may be mentioned double monsters, hydrocephalus, ascites, 
abdominal tumours (Usually cystic), and general dropsy.' 
Abnormalities of development do not, as a rule, influence^ 
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the course of pregnancy. The following microbial diseases 
ihave been shown to be capable of transmission from the 
-mother to the foetus : enteric fever , cholera , yellfao fever, 
Cfg£hrp.z$pinQl meningitis, pertussis, variola, r scarlatina , 
Malaria, t movhilli, erysipelas, and syphilis (Ballantyne) ; the 
appearances characteristic of these diseases may be present 
at birth, or may arise after delivery if the child survives. 

Further, in the ease of tubercle , anthrax, erysipelas, stpm, 

a»nd diphtheria, the specific organism has been found in the 
foetal.tissues, but not the local lesions characteristic of these 
diseases in the adult; strictly speaking^ the last-named 
diseases are therefore not transmitted, the cause c>f the death 
of the foetus under such circumstances being probably 
septicaemia. Syphilis may be transmitted from either 
parent i usually, however, it is paternal in origin. The 
following'are the chief s»gns of foetal syphilis as seen in a 
foetus which has perished from this disease in utero : a 
bullous eruption (pemphigus), seen especially upon the palms 
and soles ; gummata in the liver and spleen ; and in the long 
bones hyperplasia of the cartilaginous elements along (he 
line of junction of the shaft with the epiphysis—so-called 
syphilitic cpiphysit is . 


EXTRA-UTERINE (EGTOPIC) • GESTATION 

It is now well established that a fertilised ovum may 
become implanted not. only in the uterus, but in the Fallopian 
tvtfe e or * n the ovary ; in the two last-named positions the 
pregnancy is called extra-utefrine or ectopic. . 

Thfc possibility of the implantation of a fertilised ovum 
upon the peritoneum —primcCTy perilaneal pregnancy —has 
been much discussed, but until the last year or two.it cannpt 
fee said to have been satisfactorily demonstrated., Blair Bell 
now diaims to have shown th^t it niffy occur in rodents, and 
consequently its occurrence in the human species cannot be 
regarded 4 as impossible. Further, a case has recently been 
recorded by Grdn6 (Sweden) which asserts to be one of 
'primary peritoneal pregnancy, the ovum having been 
implanted upon, the peritoneum immediately behind the 
right, round ligffment. The case was Submitted to operation, 
«apd as the patient regoveroda detailed histological examina- 
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tion of the uterus and Fallopian tubes was not made. While 
there can be no inlierynt impossibility 'about the occurrence • 
of primary peritoneal pregnancy, its actual demonstration is 
beset with great difficulties, and there can be no question . 
that if it. occurs at all in women it is very much rarer than 
the other two varieties of ectopic pregnancy. 

OVARIAN PREGNANCY 

It is only within recent years that the occurrence of 
ovarian pregnancy has been satisfactorily proved, but the 
number of eflses which can be accepted as reliable instances 
of the condition is now fairly large. There can be ho doubt 
that it is very much less frequent, than tubal pregnancy. In 
most cases Ihe .site of implantation appears to have been a 
Graafian follicle, which may be centered bv spertnatozoa 
through the site- of rupture, or possibly by direct penetration 
of the wall. It is. however, possible that the ovum may 
be impregnated when lying upon the surface of the ovary 
after its discharge from the* follicle, and may afterwards 
excavate a bed for itself in the ovarian tissues by its remark¬ 
able powers of erosion. Generally, however, the sperma¬ 
tozoa enter a Graafian follicle, and fertilise an ovum therein 
which has not been discharge^ along with the fluid contents 
of the follicle. In the cells which line the follicle the Ovum 
finds its nidus, and the early stages of developgnent pursue 
the usual course. Fig. 72 shows that thu gestation sac, or 
maternal covering of the ovjnn, is very thin, and consi^a 
simply of thin layers of ovarian* tissue in which spme of the 
•villi are imbedded ; the b*ise of the ovum rests upon the 
main portion of the oVary. There is no dccid ual. mem bra,he 
formed in •varian pregnancy, although certain large ee^p have-' 
been found bv some observers and described as decidual. * 

• » * Q “ ^ , 

The great majority of case% of oVaiian pregnancy have 
i terminated by rupture at an early period at gestation. 
Some, however, have progressed up^to or beyond the raid- 
term. An interesting example has been recorded by McCann 
ih which pregnancy continued for five and a-half months,, 
the sac being apparently on-thfe point of rupture when the 
operation was performed. 'In this case, the gestation #as 
situated in the functionally aqtiyc»part*of an ovary, wbjph 
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was already'the seat of a cystic tumour. A considerable 
fcumber of‘coses of refuted ovarian pregnancy at term have 
been recorded, but in* most instances the evidence* of their 
exact nature is inconclusive. . 

“Ovarian pregnancy cannot be distinguished by clinical 
/*Q£thods from tubal pregnancy ; questions 'of diagnosis and 
treatment are therefore identical with those of the latter 
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Fid. 72.—Ov&rian Pregnancy (Van yu^wnbrock). The Ovum has 
developed in a Graafian Follicle; Kuptyirehas occurred on the 


free surface of the Gestation-Sac. 


^condition. The anatpinicgl diagnosis of an oyarian preg¬ 
nancy is to be madd chiefly by ‘careful attentipn to its 
relations irfsitu, which must be those of the normal ovary. 
Further? ovarian" tissue^must Be recognisable on microscopic 
examination in, several parts of t*no gestation sac, showing 
tha^- the ovary has been expanded by its growth. Thfe . 
. hisiblogicaV elements whichF are characteristic of ovarian 
tis&vie, are (Jraafian follicles, fcorpfora lutea,« and in thej 
^ab^enee of definite yeUtfifc bodies, clusters of lnteiif cells ) 
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Its differentia] diagnosis by clinical methods from tubal . 
pregnancy” is impracticable in the present state of our \* 
knowledge, careful examination of the complete specimen, . 
after,removal, being required to determine its true nature. 
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The lodgment of a fertilised ovum in the Fallopian tube/ 
is not uncommon. The causes of the arrest of the ovum in ’ 4? - 

the tube on its journey to the,uterus are,probably not - 
pathological, moat of the older explanations having been 
disproved or abandoned from lack of supporting evidence.. • 
It is known, however, that diverticula of the tubal canal are * 
sometimes found running up into the Kbro-nuiscular wall of 
the tube : it is possible t herefore, that an ovum, either before . 
or after being fertilised, may wAicler into one *of these 
■impaswti and. being detained there, may become engrafted 
upon the mucous membrane, which has the same structure 
as that of the tube proper. And further, the anatomical 
arrangement of the tubal mucosa is such that the ovum may 
readily become detained among the complex ramifications 
of the tubal plica' in the outer portion of the canal. The 
view that arrest of the ovum in the tube, may be due to such.- 


>morbid conditions as salpingitis, or partial occlusion of the 
tubal lumen by adhesions, has not received support from 
morbid anatomy, and must be .abandoned. Age and social . 
. condition do pot influence its occurrence* ; it may be mefcj* 
with in a first or in any subsequent pregnancy, an$ in 45*e \ 
fatter casef it may follow normal gestation after#an interval| 
varying from a few months , to many years. Tubal pregnancy 
is in all probability to be regarded as an accidental occur-: 
mice ; it?is a morbid condition only ill the sense of involving . 
both tl;c mother and th^ovum in.serious risks. Consequently ; 
gravid tubes are usually healthy at*the time of the occurr 
renee of # gestation (Fig. *77)j in som% cases, However, t?yi- 
dences of chronic salpingitis are found, showing *that this 
condition sometimes precedes the gestation (Fig.* 76)/ '!* ~ 

Anatomy.--Tubal pregnancy gives rise to.a series of • 
well-marked changes in the "uterUs, and ip the affected 
Fallopian tube ; the former are uniform and constant/the/ 
latter vary with-the location.of the^ovum. - T^a jutur up* 
. 1 ■■ -• * v.V/. . •' '/f 
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always shows a certain amount .of...enlargement. accom¬ 
panied with .soften ; ng ^ ifca-waUs a n d s often i ng , of tk&c&cds--; 
both aro recognisable* clinically, although the softenings of 



« FlO. 73.—Section through a Gravid Fallopian Tube, illustrating the 
. formation of a Tubal Molo»(Whitridgi*\Villiums). F, Villi which 
’ have penetrated deeply int<* the wall of the tube, probably 
m .. indicating the original implantation site; b.<\. Blood-clot con¬ 
taining' chorionic villi seen in section : in the centre of tho mass 
is arf irregular space representing tho aniniotic sac. 


the lips of tbe external os is not so well marked«as in uterine 
1 pregnancy. .. The s ize^of-the uterus ffildom axccedsthat of 
■■.HU. *se atat id!n, The ^dteetnum is 

Ircprjpletely, converted int& g. decidual membrane fndis- 
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tinguishable from the decidua vera of normal uterine preg¬ 
nancy. This change tyas been spoken of by Webster, as the " 
‘ decidual reaction ’ of-the uterus. In the affected the 
changes are # mainly confined to the neighbourhood of the 
ovmn ; distant parts showing practically no change^ recog¬ 
nisable with the naked eye. No true formation pf a. decidua 
occurs i n the lube , although it has been demonstrated that 
clusters of large ‘decidual* cells may be found here and 
there in the mucous membrane of both the affected dnd the 

a 

unaffected tube. The portion of the tube which encloses^ 

* • ‘mi 

the ovum is usually called the gestation-sac. 

Tlie 1‘ertiHsed ovum lodges most frequently in the a mp ulla. 
of the tube, more rarely in the isthmus, and least frequently 
of all in the interstitial portion. If lias been clearly shown 
that, when lodged in the tube, the fertilised ovum buries 
itself in the maternal tissues very much in the samennanner 
as in uterine pregnancy. The mucous membrane under¬ 
goes no preparatory thickening as does the endometrium ; 
penetration of the tissues is easy, and there appears'to be 
no doubt, that the, ovum actually reaches the muscular coat 
and becomes completely imbedded in it . The ovum thus 
develops, for a time at any rate, in a cavity hollowed out 
of the substance of the tube-wall and practically shut off 
from the tube lumen. This arrangement compensates, to 
some extent, for the absence of a complete decidual invest- ; 
menl, and renders the early lodgment of the^ovum more • 
secure. The formation of the embryo and,of the embryonic 
coverings proceeds in the same manner as iu uterine preg^ 
nancy. At.the site of the growifig ovum the tube undergoes 
•rapid distension and assumes a somewhat ovaJl form. * The 
wall of the distended portion becomes considerably thinned ; 
thifs thinning is due in part td the absfiiice of compensatory 
muscular hypertrophy, such as takes place in the gravid 3 
uterus, a^d in part to flie eroding action of the chorion, 
which penetrates the tissues, and still farther thins the Waff. : 
When the ovum lodges in tWe ampullary portion ^he^a b- 
dpminal-oatinm .almost^ invariably be com es..occluded- -before 
thexiid.of.tb^second month.(eighth waek) ;. wlieri the ovum 
lies in the isthmus or the interstitial portion the abdominal 
ostium d qes not close d Fife. 771. The condition df the ostium, 

as wilt appear later, has an important qjinical bearing. A 

* * 
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. gravid tube in usually found, on opening“the abdomen' to 
J'mave contracted adhesions to surrounding structures ; and 
:?at spots where t the penetrating villi Jiave reached, or nearly 
/Reached, the peritoneal coat, thick layers of lymph become 
f deposited, the effect of which is to strengthen tHe weak spot. 
"! From this account it is obvious that the ability of the 
Fallopian tube to continue to accommodate the growing 
; ovum is by no means certain ; as a matter of fact it fails to 
|^do so except in extremely rare instances, it is, however, 

e 

believed that genuine cases arc on.record of gestation con¬ 
tinuing to te/m, or nearly to term, in an unriiptiired Falk)- 
plan lube. Failing this event, either the ovunws destroyed, 
or it escapes from its cramped surroundings and pursues its 
development under, more favourable conditions. The ovum 
may be destroyed in situ by hamiorrhage which converts it 
into a tubal mole ; or it, mav be detached from its base and 

f * 

.expelled either through the patent abdominal ostium (tubal 
; abortion ), or through a rent in the wall of Die tube (tubal 
rupture). A some instances rupture occurs without causing 
complete detachment of the ovum ; its existence is not then 
'necessarily terminated, for development may proceed in the 
freer space thus gained for it. 

^he ^ll Vfbal Mole .—The mode of formation of a tubal mole 
is welt show'll in Fig. 73, which represents a transverse section 
through a gravid Fallopian tffbe at the site of implantation 
;*1of the ovum. The lumen of the tube is occupied by an oval 
. mass of, hlood-clot defachdli completely from the wall ; a 
(Cavity of irregular shape, representing the amniotie sac, is 
seen, placed somewhat exCenlrically in the midst of the 
blood-clot. ^The effect of the hemorrhage has clearly been 


to break up the chorion, which at this early period is covered 
>• in all parts with villi; many detached villi are seen in 


<• section in the blood-clot surrounding the ovum ; a few are 
seed still retaining their attachment to the ovuim, othets are 
,\seew;to be. buried the tube wall and to bo Woken off 
entirely from the ovum. Theve is no appreciable thinning of 
the wall of the tube except at the right of the figure, where 
^chorionic villi can be seen to have penetrated nearly as far 
- a*the peritoneal investment, tjius breaking up the muscular 
^Wajl of tlife ttibe. Tfeis; spot probably represents the pit in 
ovum %s originally imbedded, Remains.of the 
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branching plicae of the tubal muscosa are also seen flattened 
out against the tube wall, which indj^atc that the oyum has ■> 
lodged id the ampullary portion of the tube. In Eig. 74 
are seen the # naked-eye appearances of a tubal mole in sifn 



Kio. 74.—^Tubal Mole in nitu, Laid Open by longitudinal Incision of 
the 'Fulje (Charing Cross Hospital Museum). The mole occupies 
.the inner half of the ampullar^ i>ortion of the tube.. The * 
abdojpinal ostium is patent. # • 


• • • ' * 

laid open*by longitudinal section ; the tube was removed oh;. 

account of hauriorrhage through the ujiscaled abdominal 
ostium. • 

The statement is made by BlantLSutton thrffc, ‘a tubll 
mole is due tp blood.extravasated from? 1 the oir<rulation.o£ the 
embryo/ This opinion rests solely* upoi^the observation by 
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this author of the occurrence in the tubal mole of Qucleftted 
red. blogdr^orpuscles s^jch as are foiled in the blood of the 
embryo, but not in that of the adult. In reality all: that this 
observation proves is that there is in the mole an admixture 
of embryonic blood ; but it cannot be supposed that tubal 



Em. 7.3.-—Chorionic Vilji from u Tubal Mole. Tho largo imlxddod 
villus. is seen to have lost its epithelial rovering; its stroma. 

* • contains very few nuclei. The free villi havo preserved thoir 
* epithelium, which consists of a double row of colls. Syncytial 
buds in section are seen in tfio upper part of tho figuro. v ' 

moles, which are much larger bnd heavier than the embryo, 
can. be formed by ‘extravasation 6f embryonic blood alone. - 
TJiere is no doubt that they consist almofc*h entirely of 
jnatemal txlpod, which has been extravasated from tho tube 
wail among the vijli. * • 

v p In: tubaj pregnancy the^equency with which moles^occur 
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is far greater than in the case of uterine pregnancy, probably 
on account of tke-greater insecurity of the ovuline attach¬ 
ment,s in*the former. The formation ?f a mole is frequently 
accompanied by more or less luemorrhago through- the 
unsealed abdominal ostium. The ovum is of course de¬ 
stroyed by this process ; small moles •may, perhaps, be’ 
retained in t he tube and gradually disposed of by absolution 
larger moles are usually expelled by tubal rupture or abor¬ 
tion. Suppuration of a mole retainedjn the tube probably 





Kir;. TO.— -Tubal •Pregnsu icy terminating in Abortion. The tubal ^ 
mole is seen partly rxtrud&l through tlu» abdominal r»s#ium. # 
Tlio tubp it; convoluted and its* walls thickened front chronic 
• salpingitis; its lumen is diluted and full of blood. * 


only occurs as the result of some form'of infection, such as* 
sepsis, gonorrhea, or bowel-infection. 

In operating on cases of tubal gestation a mole is fre¬ 
quently found among tbe+tlood effused 1 into the* peritonea? 
cavity by rupture or abortion ; it exactly resembles % lump 
of blood-clot, and maj» remain unnoticed unless carefully 
looked for. Small moles are nearly globular (Fig. 12) ; larger 
ones are oval jin shape,, heavier and firmer .than simple: 
clotted blood *( Fig. 74); they often show remains of t,lie ; 
amniotlc sac on section, and on microsctopio examination, 
R.M. . 12 
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iafter suitable hardening; are found to contain chorionic villi 
Embedded in clotted blood. , * 

The recognition of chorionic villi under these conditions 
•a is a matter of some clinical importance. As nhoym in Fig. 7r>. 

' some aie free, others imbedded in the blood-clot. The former 
are covered by epithelium, definitely recognisable as that of 
the chorion, since it is composed of two layers--the outer 
layer consisting of irregularly nucleated plasmodium (the 
syncytium), the inner layer consisting of a single row of low 
columnar eel^s (Langhans* layer). The latter have almost 
completely lost their epithelium, while the stroma of/ill the 
villi has undergone considerable degencration p artd appears 
structureless. The epithelium retains it^ vitality for a longer 
period after the destruction of the oMirn than the stroma ; 
this difference is duo to the fact that the former is normally 
nourished directly by the maternal blood with which it is 
'always in contact, while the latter is normally nourished by 
the blood in the fecial capillaries. The epithelium can thcre- 
fore draw nourishment from the effused blood in a mole, and 
thus survive, while the stroma, being suddenly cut oft from 
its source of nutrition, perishe*, with the embryo. Owing to 
survival of the epithelium, villi can be recognised in a mole 
.weeks after its formation. Around the villi is seen 
blood-clot, in varying degrees of contraction i>.. with a 
variable amount of fibrinous network. Sometimes quite 
fresh-lookimg villi may be Jo mid in a recent tubal mole. 

T' ubgi. abortion occlir^Fequently in am pillar.#. pxt^Mtcy 
f /jdiiJqthe abdominal ostium remains patent- -i.e., during tho 
^firs^ two* months of gestation ; it is believed that it occurs 
fcjmost as commonly as ruptiAc in this variety, of tubal 
[pregnancy. In the isthmial and interstitial varieties, how¬ 
ever, rupture is mufch more frequent than abortion ; in, the 
' 'latter variety tubal abortion consists in the discharge ‘of the 
jovum through the utorincr ostium into the uterine cavity. 
jArTaborteTl tubal oVum, as a rule, has been, previously con¬ 
certed? into a mole, but this is not always the case. The 
jfir a k step in the frpeesa of tubal abortion is. tho separation 
[of-the ouum from its attachments. We have seen that as 
a rule the qvum develops within .the tube wall, not in the 
' "liunen of the canal. At the site of implantation the lumen 
' W.^istorted and ctomprSlUed by the pressure of the growing 
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ovum. At some point the tubal investment gives way and 
the gestation S& ruptures into the lumen of the tube ; this 
forms the first step in the occurrence of a tubal abortion. - 
Berkeley and BOnney described this process as 4 intra?tubalj 
rupture ’ to distinguish it from ‘tubal rupture* in which! 
the sac opens into the peritoneum or the broad l gament > 
(vide infra). 

The actual process of abortion is seen in Fig. 76, which 
shows that the mole has been partly pxpelled through the 
dilated abdominal ostium. The main factor jn its produc¬ 
tion i| undoubti £jy muscular contraction of.the unaffected 
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Abdominal 

ostium. 


-end 

OvaLry With ruptured' : eyfct? 


Fig. 77.—Tubal Pregnancy of Foitr to Five Weeks’ Duration. 
Rupture hinj occurred in the isthminl portion # of the tube and a 
small mole has been extruded^ The abdominal ostium is patent, * 
and the ainpullary portion ihows^liltle alteration. 

portions of the tube ; the •process constitutes a miniature 
labour , consisting of a stage of dilatation followed by a stage 
of expulsion, which again is succeeded b^a stage of retraction. 
The developmental unity of the uterus and Fallopian tubes 
no doubt* accounts for this physiological analogy. The con" 
tractions are perhaps reflexly excite® by hemorrhage*-. 
causing sudden distension of tlie tube. The expii lsinfl - 

qvum.iUjaydie.,,complet»^«V.mQQmp)cte ; "in the latter the-; 
ovum is detained in the insufficiently dilate^ abdominal 
ostium, or a portion of it may remain attained t$ ($©.'original 
implantation site of the ovuln, the bulk of which has been 
expelled. Here again the. analogy .with utferinoabortion will. 
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Ammon intact, 
rind protruding 
into pentoiuuU 


Gestation sac 
and chorion 
ruptured 


be obvious. Tubal abortion may be attended by.. mvoxej 
internal bleeding, equal in severity to that caused by rupture 
its result as regards,-1lie ovum is invariably to destroy it. 
’After the expulsion of the ovum the tube usually remains 
:considerably distended with blood (Fig. 70). but- if is believed 
I that it may rapidly retract and resume its normal shape and 
i calibre, leaving no trace* to the naked eye of having been 

recently gravid. Jt is? 
impossible to distinguish' 
tubal abortion from.tubat 
riipturc^hy clinical. diag¬ 
nosis. 1 

Tubal Jiuplttre. -- • In 
whatever part of the Fal¬ 
lopian tube the fertilised 
ovum may be lodged, there 
is a tendency to t he occur¬ 
rence* of spontaneous rup¬ 
ture. In the isthmial and 
interstitial varieties rup¬ 
ture is apt to occur earlier 
than in the ampullary 
variety, owing to the fact 
that, the latter is larger 
and more distensible than 
cither of the former, iie.- 
t we en tliepighth and-tenth 
week is the commonest- 
time for rupture to occur, 
but it may be earlier or 
later than this. The 
conditions which predis¬ 
pose to rupture have been 
mentioned—viz., the tube.wall by^iis-tennion and 

^he eroding action (H thtLviili Ift addition, there is probably 
a determining cause in most instances, such as ’a sudden 
i n c re ase' in size of the ovum from hae morrhage, or .sli ght 
increase in. vascular tension from some muscular effort on. 
th^ part ofjthe patient. Occasionally the eroding action of 
the villi alone will determine spontaneous perforation of the 
#all of the tube. * OrVJnsion-of- the. Abdominal QPtiufti ia opt 



•ifiu. J8.—Xiili a - Pin itoiifcul ltuptiuo 
of the ^L'ube (diagrammatic; aft«*r 
Giles). Thjchoiion Iuih Iwon torn,, 
but. the amnion remains intact, tin* 
fu-tuH contained within it; the 
placental portion of the chorion is 
uninjured. The t‘u*t us may survive. 
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jail cgsimlial.JfedhQr in the causation of rupture, for this 
accident frequently occurs without it, even in the ampullary 
variety. “Any part of the wall of the # d is tended portion of 
the tube may burst. 

The re^ul^s of rupture, in so far as the life of the is 

concerned, depend to a great extent upon Hie position of the 
rent. Jf occurring upon the roof or sides of the tube, the 



rupture will involve the peritoneal cohering, and the blood 
effused will therefore be poured out jpfo the goherfl,! 
t&nsgi..cavity, civile the mole Vay be completely expelled 
through the rent (Fig. If, on the oilier hand,.the tear 
takes place in the floor of the tube, the peritoneal poat rptiy' 
escape, while the effusod blood and the discharged ovurh will 
make their way b^WSSa'the* layers of the broad Jjgament, 
gradually separating them and burrowing* in th^connective 
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tieeue which thus ligament contains (Figo. 80 and 81). Thio 
form of rupture is very uncommon end occurs mainly in 
.cases of isthmial pregnancy, sine# the lower wall of this 
portion of the tube is less completely invested by peritoneum 
than the ampulla. The former is known as infra-peritoneal 
rupture, the lattbr as intra-ligam?ntary or extra-peritoneal 
rupture. In both varieties the ovum is, as a rule, destroyed 
by previous haemorrhage and converted into a mol e. Apart 



Fj< . 80—■Intia-T J ig.iTr>enldi^ llu}>tui< ot tlir* Tula 
(diagrammatic, nttm (tiles) The iminiou aiul 
the placental poition of ttus cnoiiou aie nmn]ui(<l. 

Tho fcctus niiiN Miivne 

from haemorrhage, pregnancy almost invariably comes to an 
SaSHaTii tfi c ft mmon is rupt ured or (b) if. the.placental por- 
Jjlon of the chorion is lacoftited or detached by the rupture 
(Kgs. 79 and 81). Occasionally, however, the ovum may 
continue its development, and such oases it is observed 
that the* amnion fias remained inta<*t, and that the placental 
* -‘tion was so situated as to escape injury from the rupture 
im 78 ai *l 80). in intrasper i foneal rupture the placenta 
inereSFa out ot the rent and becomes attached to the 
£Ke pS*£-p«at oneaJ surfaces, while layers of lyjgjph are 
the v illi 
’ tfall o t 
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deposited upon the exposed amnion from the sumtfmding 
peritoneum, forming a false membrane which constitutes a 
secondary gestation sac This secondary sac becomes 
fuither strengthened by adhesion to the neighbouring peri¬ 
toneal surfaces, including omentum, coils of intestine, and 
the abdomin.il parietes The ovum is .now known as a 
seQondcuy abdominal (intra peritoneal) pregnancy. Precisely 
similar results may follow extra peritoneal rupture, and 



.lnsfi innuitK ufttj ijdis) The clioi um mil 
tintnoii hu\e both lwoit tom, and tin* plaicntAl # 
pm lion ot tH« (lio|ion is indued ThefafeiB vhll 
pi nsli IllcidiQg is mti i-h^ament n> 


tor the same reasons the condition'is then described as 
secondary abdominal {intra ligarnentary) pregnancy (Fig. 80 )* 
Of intra-Ugameiitary pregnancy two taneties are described. 
In the qnterior variety the ovum in tts growth raises the 
anterior peritoneal layer of riie broad ligament* and strips 
[the peritoneum from the*abdominal wall When fully de¬ 
veloped, such a gestation sac may be incised and^evacuated 
without entering the peritoneal cavity at all. In the 
posterior variety the posterior layer oi*tbo bJoad ligament 
and the floor of the pouch of Douglas wo elevated by tjhe 
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growth* of the foetus, and the sac can then only be reached 
bv a trans-peritoneal oi>cration. Both intra-peritonea! and 
i ntra -lig a meat ary pregnancy inaycontiiuio to tefin ; vi the 

patie nt tk»Tug5ally passes tjirougji a ‘ foist; labour ,’ ou.djji© 

foetus perishes. The occurrence of this false labour is a 
physiological point of great interest and importance, buL 
we have no information as to its causation, or the mode ini 
which it leads to the death of the foetus, false labour is 
1 ^tend ed .with, severe .abdominal pain, which is mistaken by 
• the patient for labour, but there is no clinical evidence that 
.uterine contractions play any pad in its product ion. 9 ^ltra- 
ligamontary pregnancy may undergo secondary *.upturn into 
'the peritoneal cavity : even then the ovum is not in all 
cases destroyed, but may continue as an infra-peritoneal 


pregnancy. 

In tlfe intra-peritoneal form of secondary abdominal 
pregnancy the gestation sac consists of a membrane which 
is largely inflammatory in origin, and is composed of layers 
of-lymph.deposited upon the amnion, in which organisation 
haw proceeded to a variable extent. This membrane becomes 
closely adherent internally to the amnion, externally to the 
abdominal walls, and to the viscera, which structures support 
it and add to its strength. A great deal of the placental 
iblood supply is obtained from adherent omentum and 
mesentery. 

Iq the intra-ligament ary form the gestation sac consists 
I of the tissues ..composing t3ie broad ligament, which are 
jWiPgre^ivcly expanded as the # feet us gr ows. This process 
i involves great changes, in tTie anatomical relations. of tire 
parts. Thus the_peritoneilm is itiiscd from the pelvis, and 
. stripped off the anterior abdominal wall* so that the reflection 
which corresponds tef the floor of the utero-vesical pouph 
*may exceed the height of the umbilicus (anterior variety), 
or the level of the pbuch of Douglas is raised v ancf the 
, mesentery of the eolefti on either side may be opened up and 
stretched over the gestation Sac. An incidental 'result' of 
these changes is tlutt in such cases Tim sac may be opened by 
• 1 an abdomjnal incision without traversing the peritoneal 
cavity at all (anterior variety). 

‘Many cases kre oft. record, both in ancient and in modem 
tirpes. in which an* extra-uterine foetus has been retained 
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within the abdominal cavity lor many years after its death. 
In some of these cases the gestation sac has become infected * 
from the^ bowel or the uterus, and suppuration has occurred, 
resulting in^the formation of fistulous .communications with 
the exterior^ or with the neighbouring hollow viscera—large 
intestine, bladder, and vagina. Through .these fistula) foetal 
bones arc from time to time discharged. When, however, 
the sac remains free from infection the body of the. foetus 
shrinks by absorption of its fluid constituents, and upon 
the dried tissues lime-salts become freely deposited, con¬ 
verting jt into a lijhojjigxlion. In this condition it may be 
retained fof nia tty years with little disturbance to the 
patient. to* 

V>i» 

Clinical Features of Tubal Pregnancy . 


This subject will be considered in relation to three 
stages : (a) before the occurrence of internal haemorrhage, 
(b) after that occurrence, (r) in secondary abdominal preg¬ 
nancy. 

%• 

(a) Before the Occurrence of Internal Haemorrhage.— 
At this time tubal pregnancy gives rise to little more local or 
general disturbance than does an early pregnancy in the 
uterus. An important symptom often associated with this 
phase—namely, a brief period of amenorrlicoa—is a most 
useful aid in diagnosis, but it is by no means always present. 
When a healthy adult woman, who rs usually regular, goes 
for two or three weeks over tjie expected date of her periods 
there is a strong presumption of pregnancy, but at this time 
there may be little to indicate whether pregnancy is uterine 
or extra-uterine. In 'the latter case, however, amenorrhoea 

. _ , a . »... .WW i 1 

•brief duration^ seldom more than seven or eight 
i it Jhpn &iyesjjlace „ t o. haemorrhage • In s ome thin g * 
like 30 pgr cent, of, cases..thera,is, no* interruption of men¬ 
struation at all, and therefore wliile tfmenorrhflea forms a 
juseful positive indication. no*importance whatever*can be 

(’attached to its absence. "Recurrent- attacks of abdominal 
B • * • * - • * ' % ' . 

pain on the sfyne side as the gravid, tube are often^rnet with, 

and are probably due to tubal distension. As it is quite k 

unusual for an extra-uterirfe gestation to continue undls 

|grbed beyond the end of the second month, there is no tiipa . « 




m 

/for the. appearance of other general symptoms pf pregnancy, 
tf But occasionally morning sickness and early R* ^st changes 
J^may tie met with. 

The yfflru'otured aravid tube forms an clastic swelling lying 
a^a rulp posteriorly or postero-laterally to theJuierus (Fig. 
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Fig. 82 Tubnl Aboitioy with Hematosalpinx (liumm). f lho ovum, 
< on verted m to a mole," 1ms been expelled from the tube, v ln< h icmairis 
distended with blood. Tho gtavid tube occupies the lelt posteuor 
quartei of the pclws, pnd is connected, by a pedicle with the utmme 
copm. ►, 

«■ • t 


82); it may in rare cases be found iu the utero-vesical pouch. 
fiifeatiny vessel s ate often to be felt beneath it. Its physical 
character^ do not distinguish it from tubal enlargements duo 
Io other causpg, and its nature can only be deduced from the 
^accompanying symptoms^ 

-It appear certain, from clinical observation, that'synjp- 
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toms other than those just described do not occur until 
haemorrhage has taken place—either into the tube itself, « 
into the*peritoneal cavity, or into thp broad ligament. In 
the majority of cases the first sign of disturbance is the 
occurrence pf a little external bleeding from the uterus 
(metrorrhagia), which may precede by a few days any of the 
more serious symptoms whicli inevitably follow. These 
symptoms, which will be described below, are commonly 
regarded as the symptoms of extra-yterine gestation, but 
they are iu reality secondary symptoms, inasmuch as they 
result not directly from the gestation, but from certain 
disturbanedk which either destroy the ovum or greatly 
modify the course of its development Naturally the 
secondary symptoms arc not uniform, fur they depend 
upon the nature and extent of the damage which has been 
iSUiStailied by the ovum and the tube. In any case marked 
and rapid transformation of 1 lie clinical features takes place 
as soon as the normal course of gestation is disturbed. 

(b) After the Occurrence of Internal Bleeding.—The 
uterine haemorrhage continues and is usually steady, not 
irregular, moderate in amount, and dark in colour. Separa¬ 
tion and discharge of the decidua may also occur, sometimes 
in the form of a complete cast of the uterus, more often in 
fragments ; m some cases the discharge of the decidua is not 
recognised at all, and it is possible that it may be cast off 
gradually in the form of debps. The characters of the 
decidua are definite and uniform, and their recognition may 
he of considerable help in diagnosis. m • • 

' The decidual membrane is smooth upon itivii\uer and 
rou gh upon its outer surfice, which is also often beset with 
small papillary elevations. Microscopically it is seen to con¬ 
sist of a superficial comp act layer aim a deep reticulated ..or 
eay grao ua layer (Fig. 83). The surface epithelium is almost 
entirely lost, and yeyy few glands &re to be found in the 


compact layer, which consists of clo&ly packed masses *>f 
oval, round, or jjolygona], pells with large globulartnuolci— 
the decidual cells. Mwny'larg© yjyjpgs siTiuseg and numerous 
interstitial bcem orrhag es. sometimes of large sizp, are coni- 
monly found in this parf of the membrane after it has been 
shed, The 'deep layer contains many irregularly dilated 
gla nds, in most of which the epithelium is fairly veil pre-, 
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served. The presence of decidual cells in small numbers in 
* tissue passed from the uterus is not of much importance, but 
a membrane possessing the characters above described is 
distinctive of pregnancy. JitJJASCsuterine, .pregnancy 
^abortion) traces of chorionic epithelium will, usually J}e 





Fjg. 8:i. —J.Jociihial Cast from a cusc of JCxIriicATtriini* <lo.--l.tt ion. A 
largo interstitial inomonhugo i^suon in thoco.ntrc of motnhrurie.; 
to the left are seen clusters of ilociilnal cells. » 

«• 

* * 

decidual, membi’ane, but naturally 
JftlCbe,loupe? in extra-uterine pxegnancy. 

The^cbnical results of internal bleeding in tubal prog • 
j3&n$y are.variable*and mainly depend upon two factors, 
.viz., the amount and the rapidity of the bleeding. If the 
haemorrhage is rapid and the amount of blood lost great, the 
efftfsed blcod becomes distributed over the general peritoneal 
? cayity, and tends to accumulate in the most dependent parts, 
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viz., the pouch of Douglas and the renal pouches ; this is the 
diffuse type sometimes spoken of as ‘ intra-peritoneal 
flooding. - ' If the haemorrhage is sloiv or the amount smail, 
tlie effused blood becomes quickly shut off from the general 
peritoneal cavity by the formation of lymph around it; this 
is the encysted type. 

Diffuse Type of Intra-peritoneal Bleeding.—Occasionally! 
ja single sudden haemorrhage occurs so rapid and profuse am 
!to cause death in a few hours, before surgical aid can b® 
•obtained. Blacker has recorded a ease which ended fatally 
in tyctyty minuses. In such a case the Hemorrhage is 
always intfti-peritoneal, and may l)c due either to tubal 
rupture or to tubal abortion. More frequently diffuse 
hicmorrhage is less severe, ceases spontaneously after a time, 
and, while imperilling the patient’s life, is not necessarily 
fatal. It may, however, recur after an interval alid prove 
ultimately fatal. The initial attack of bleeding may occur < 
without any exciting cause*, when the patient is at rest in* 
bed, or even when asleep ; more often it appears to have been, 
induced by some slight muscular effort, such as that entailed * 
bv ordinary domestic work or hv the act of defalcation. 

Severe abdominal pain, sudden in onset, situated in one 
or both iliac regions, is usually the first s\ T mptom. it is 
often quickly followed by vomiting, and may lead to faint¬ 
ness ^ or, less often, to actual loss of consciousness from 
syncope. Upon these symptoms supervene,.in cases of 
profuse bleeding, the signs and symptoms of concealed 
hicmorrhage—pallor, rapid $nd feeble pulse, deep labour?^ 
breathing (air-hunger), restlessness, coldness of the extremi¬ 
ties or of the whole shift-surface of the botlv, sweating, 
depression of temperature. Slight hemorrhage from the 
uterus will also usually occur. ' 

The pres^nee of a large amount of free blood in the peri* 
toneal cayity can usually be datected by percussion \ when 
the patient- is lying down,-it gravitates Into the flanks, which 
accordingly become dull, add the area of dulnens shifts 
slowly when the positlonVf the patient- lias been.altered. 

Gradual improvement supervoues, and in two or three 
days the symptoms generally subside. There is, however, 
great risk under these circumstances of renewal of the 
bleeding, which will manifest itself by recurrence of more or 
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less acute attacks of pain and of some of the symptoms of 
shock. • Even while the patient is confined to bed recurrences 
, of bleeding may be met with, a risk which is sufficiently 

- explained by the anatomical points already referred to. 

When a diffuse haemorrhage, though severe, is not large 
enough immediately to imperil life the symptoms resemble 
those of the. condition, often called ‘ peritonism,’ and are 
common, with variations, to many circumstances under 
which fluid suddenly escapes into the peritoneal cavity. 

- These symptoms are acute abdominal pain, at first located 
tfLonc iliac region, but soon becoming general, with # mpre or 
less profound ^[loc k ; the symptoms of shock* differ from 
tjiysQ,of ,profuse bleeding chiefly in the absence of restlessness 
and .air-hunger. The pain may last for many hours, and j 
may be .accompanied by abdominal distension and by 
vomiting', but the latter is not persistent. 

The diagnosis of tubal pregnancy under these conditions 
is sometimes fairly simple. When there lias been a profuse 
loss of blood the fact that internal bleeding has occurred will 
be obvious from the signs already described a history of a 
recent short period of amenorrhcea giving place to slight 
uterine bleeding, w r ill suggest, the possibility of ectopic 
pregnancy. Pelvic examination may show softening of the 
qerv ix and ajaa^fling behind or to_ ope. side of the uterus 
which represents the gravid tube (Fig. 82). These findings 
together make up a strong presumptive ease for the diagnosis 
of tubal pregnancy with internal bleeding. 

, When the loss of blood has been less severe than this the 
symptoms are less characteristic, and there may be some 


do ub t whether haemorrhage, perforation of a hollow vise us, 
or acute inflammation, e.g., of the appendix, lias occurred. 
The history may be 'misleading, inasmuch as early uterine 
c pregnancy may be associated with any of these suigical 
disasters in women in the fertile period of life. And further, 
the local condition# may be misleading, for cases have 
.occurred not infrequently in Which a pelvic swelling taken 
fpr a gravid tube 1 has been revealed by operation as an 
acutely inflamed ovary or a small ovarian cyst. If the 
condition of the patient is ppt too. serious to allow of delay, 
\ tho fmt^GT course pf t)^ case wilt often, clear up the diagnosis, 
for aft0r internal haemorrhage has ceased the general con- 
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dition rapidly improves, while with such lesions as perforative / 
peritonitis the general condition as rapidly deteriorates. , ‘ 

Encysted Type of Intra-peritoneaJ Bleeding.—In this ; 
form bleeding is more gradual than in the diffuse type, and 
the signs, of iut&rn&l .hemorrhage, are usually inconspicuous. 
Nevertheless a certain amount of pallor and quickening of 
the pulse are present from the first, and may become more 
pronounced as the ease proceeds. The two prominent 
symptoms constantly encountered aje pain and uterine 
hemorrhage. 

Tile 4>ajn whieji is met with is almost always sudden in 
onset, and Visually spontaneous, although muscular effort, 
may appear to excite it ; it is always severe, and may. be 
intense ; beginning in one or other iliac region, it saon.affe.cts 
the whole abdomen, but later on may again become localised ; 
it is frequently attended with vomiting and other*signs*of 
shock, sometimes with faintness or actual syncope ; after 
lasting acutely for several hours it .subsides, and thereafter 
inay recur at varying intervals of a few days or a week, until 
several attacks have been sustained ; sometimes continuous 
pain without exacerbations follows the first attack. 

The uterine haemorrhage often begins before the first 
attack of pain ; it shows the characters already mentioned, 
and may be accompanied by discharge of a decidual cast, 
either complete or in fragments. 


After a few days an irregular elevation of the temperature 
occurs, as a rule, and this symptom ift association with pain 
often leads to the. erroneous diagnosis of an inflammatory 
lelsion. This rise of temperature is due in part to the peri- 
tonitic reaetion which occurs around the effused blood, and’, 
results in its isolation, and in part to the absorption of fibrin l 
ferment of other products from the dead blood. 

TJie t blood which is ^slowly poured into the peritoneal 
cavity from the gravid tube tends to accumulate in the most 
dependent part of the peritoneal caVity—the pouch erf.. 
Doyglas. In some cases, probably when the bleeding is very 
slow, the effused blood»does not reach thd pouch of Douglas 
at all ; it beoomes rapidly encysted by adhesive peritonitis 


and is detained in contact with the bleeding paj$, which may 
be the abdonfinal ostium, or a rent in £ome other part of the 
tube. * An encysted oplleotionjof blood fin the pelvic peri- . 
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toneal cavity is called a pelvic hematocele : when formed 
around the abdominel ostium it is distinguished as peritubal, 
when formed upon a fiipt-ure in the proximal part o c f the tube 
it is called para tubal (Handley). Around tlipse encysted 
collections of blood a false capsule is rapidly fprnied by the 
deposition of layers of lymph externally, and beneath this 
by organisation of the superficial layers of the blood-clot. fc 
In this way a membrane one-eighth to one-quarler of an 
inch in thickness may be formed. In those rare instances 
where intra-Hgamentary rupture occurs, the blood is slowly 
poured out between the layers of the broad ligament, and 
this condition is distinguished as a pelvic htrmalbma. Haunn- 
toceJo of the pouch of Douglas is far commoner than either 
of the other varieties. 

In some instances considerable inira-tnbal haemorrhage 
may occur without any escape of blood from the tube taking 
place. An acute attack of pain, or it may be recurrent 
attacks, indistinguishable from those just described, usually 
accompanies this form of haemorrhage also. 

Diagnosis of the Encysted Type- -From the symptoms 
which have been already described, a presumptive diagnosis 
of tubal pregnancy with internal bleeding can generally be 
made. The physical signs met with are mainly those of a 
pelvic effusion, the nature of the eff usion being inferred from 
the history and the symptoms. 

A larger pelvic hematocele forms a swelling extending 
upwards above the pubes (Fig. 84). The hypogastric region 
°i« pipUlincut, and pressure causes considerable pain. On 
palpation a dome-shaped swelling, ill-defined in outline and 
elastic in consistence, can be made out. Its position is 
usually, but not always, mesial. On percussion the note is 
subresonant. The surface of the swelling fell. in? the hypo-' 
gastrium corresponds to the roof of the Inematocele, which 
is formed by omentum and noils of intestine adherent to one 
Another arid to the inass of elfused blood beneath them. 

On Va gina l examination, it will be found the whole uterus 
including the cervix is displaced forwards and pressed close 
up to the back of the symphysis pubis ; sometimes it is some¬ 
what clevatqd, and may be displaced a little to one or other 
side of the middle line, $pftenin g of the. lips of the os 
■ may be* recognisable. The rest of the pelvis is 
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occupied by the effusion which has crowded the uterus out of 

its normal position ; sometimes it depresses the floor of the • 
pouch of Douglas and causes bulging <jf the posterior fornix. 
The consistence of the swelling is generally plastic ; it may 
be almost doughy in parts, or on the other hand areas which * 



Pin. 84. --Pelvic llunnntoccle shown in Mesial Sagittal Section (Bunim). 
The section shows the Ifanuatofele distending the Pouch of Douglas 
* and pushing the Uterus forwards. Attached to the left wall of th* 4 , 
IhoTmitocclc is a Tubal l^ole. 


i* 

feel firm and solid may be encountered. Thesfc variations 
are probably due to incomplete or irregular coagulation of 
blood. The pelvic mass Is continuous With that felt above 
the pubes. Qn rectal examination it may be founjl to fill the 
sacral hollow (Fig. 84) and compress the bflwcj ; thickening 
of the utero-fcacral folds is also commonly felt, and probably 
result* from coagulation taking place upon their surfaces* 


E.M. 
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' UiffewntMil Diag nosis of Pelvic Hcematocele. —In consider¬ 
ing tlus point it-must bo recollected that although the great 
majority pfpelvic hasnatoceles are due to ectopic pregnancy, 

• t^s^i^not invariably the case. Thus Jayle Jifis recentlyk 
collected seventeen cases due to rupture of a small blood cyst| 
in.the ovary, and others have been recorded from rupture of? 
a dubo-ovarian varicocele. 

A pelvic haunatocelc must bo carefulJy distinguished from 
r^ixoversion of the gravid uterus ; t-hc differential diagnosis is 
not always ca,sy. It is, however, of practical importance, for 
if the'treatment of a retroverted gravid uterus werapplied 

* to a case of pelvic haunatocele, disaster might follow from 
rupture of the hrcmatoeele. 

The history usually presents well-defined differences. 
Thus jejicjilion .and incontinence of urine, common in retro 11 • 
Yfiralon when the uterus has grown large enough to till the 
pelvis, are exceptional with hannatoeele. Bleeding from the - 
uterus may occur with either, but the discharge of decidual 
tissu e is only piet with in extra-uterine cases. Attacks of ; 
«s eve re abdominal pain strongly favour the diagnosis of 
haematocele. * 

On b imanual examination, the bladder being empty, it 
is necessary, in order to recognise that the condition is a 
pelvic hamatocele, to determine that the body of the uterus 
lies in front of the swelling which fills the pouch of Douglas. 
Anaesthesia may bo required to determine this point satisfac¬ 
torily. If the fundus'cannot bo felt in front, or to one or 
■ Other ^ide, i£ may be conceded that the swelling felt pos¬ 
teriorly is the enlarged uterine bpdy. Two points of minor 
importance may assist the diagnosis, viz., the.grflvhiuterus 
is o f more unifomLconsiatencu.than the haematocele, and £ 
may sometimes be felt to undergo inte rmittent contractions. ( 
' Peri- and para- tubal haemato^eles cannot be yliqically 
r distinguished from a hsematosalpinx. Effusions of hl^od 
into the broad ligament (hsematoma) closely^ resemble 
inflammatory effusions in the same position (cellulitis), and 
v : are best- distinguished by thefcljnical history. 

i .(c). Secondary Abdomirifcl Pregnancy.—The clinical diag¬ 
nosis of this ^condition presents considerable difficulties, and 
Ijn the great majoritythe recorded cases diagnosis has not 
been made until, following upon the death of the feetus, the 

. .. . •3L* - '■ '“ 1 •>'*'* ,• S'- I - . '! * i '■ • ’ f .* 1 ' • .. i.i• 
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gestation sac has become altered by infection or by shrinkage.. 
iThe history of the pregnancy presents abnormal features, 
jsuch as ‘attacks of abdominal pain jn the early ninths, 
(usually accompanied by haemorrhage ; but when the ovum 
(survives a tubal rupture, the amount of internal bleeding 
i appears to be inconsiderable, and the accompanying symp¬ 
toms less urgent than those described above. In advanced 
pregnancy the local conditions may closely resemble those 
of normal pregnancy, the position of tjie body of the foetus, 
and of the presenting part, showing little, abnormality. 
i(-arefal examination under aniestliesia would, however, show 
that the utefrus was small, and was displaced to some extent 
by t-lie gestation sac, while the use of the sound would 
indicate that the uterine cavity was only slightly enlarged 
and empty. The differential diagnosis of the intra-ligamen-V 
tary from the infra-peritoneal variety presents even greater 
diflicultic.s ; in the latter the foetus usually lies above the 
pelvic brim and is more freely movable ; while in the former' 
the head may lie unusually low in the pelvis to one or other 
side, and the mobility of the foetus may be unusually limited.. 
The uterus would be displaced to the side opposite to the 
head. But absolute reliance cannot be placed upon these 
points. 

The foetus often perishes before full time is reached ; it 
may, however, survive until term has been exceeded. A 
definite attack of pain such ay could be called a “ false 
labour does not in all cases occur ; ’but when met with, it 
is usually synchronous with the death of the foetus. # Aftw* 
tins occurrence the abdominal enlargement may •gradually 
deereaso from absorption of fluid ; on the other hand it may 
rapidly increase in sf/.e cither from haemorrhage into the 
gestation sac, or from infection reaching it from the bowel. 
Infection is usually distinguishable from haemorrhage by* 
bei^g accQpipanied by fever. 


Old cases of secondary abdominal pregnancy iiy which 
the foetus'has been retained for prolonged periods after its 
death are almost incapable* of being clinically diagnosed. It'- 
is curious to note the extraordinary resistance teb infection 
.from adherent intestine which this condition, exemplifies. 
-Notwithstanding the large mass of dead matter which the 
gestation sac contains, and its contiguity to sources of infec- 


,vr*' \v 'i :,it * • f ; 
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tion, the processes of dry gangrene (mummification) and 
subsequent incrustation with lime salts may proceed Without 
apparent interruption, and the presence of the large foreign 
body thus built up may he tolerated for many years with 
little apparent inconvenience. Many instances are on 
record of a lithopiedion being found in the body of a woman 
who died of some independent malady, at an advanced age. 
Thus Kuehenmeister has recorded the ease of a woman who 
died at the age of eighty-seven, and in whose body a litho- 
paedion was found which, it was estimated, had been retained 
for a period of liftv-seven years. In some eases, however, 
the lithopicdion has proved to be the direct oa'use of death 
from intestinal obstruction. 


» ..Treatment of Extra-Uterine Pregnancy 

This subject must he considered in relation to the various 
clinical phases just described. 

(1) In the case of an nnruplured extra-uterine, gestation , 
the gravid tube or ovary should be removed without delay 
by abdominal section. The great probability that, internal 
haemorrhage will occur, with its serious risks to life, neces¬ 
sitates this preventive operation being performed in all eases. 
The operation required is, in the ease of tubal pregnancy, the 
, removal of the gravid tube ; the corresponding ovary is, as 
•a rule, healthy, and shouk^not be removed. The operation 
'is simple, and the prognosis correspondingly favourable, 
e (%) Jn the case of internal Juvmorrhage of the diffuse, type , 
opqjation is again invariably necessary. The conditions 
may here be very unfavourable for surgical interference, as 
when the patient has been brought nearly to death by a 
profuse intra-peritofieal flooding. Nevertheless, the abdo¬ 
men must be immediately opened and the 1 deeding vessels 
secured. Success nfay be obtained in cases ^apparently 
‘‘desperate? and the? responsibility which the operator un¬ 
doubtedly takes in operating is, under the circumstances, 
perfectly justifiable, foalinc transfusion into the median 
basilic vein should be practised in the worst .cases before or 
■ during the .operation, and is of the greatest assistance to 
. success. + Rapid work is necessary when the patient is under 
* ' -the anaesthetic ; the pedicle should therefore be secured in 
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the simplest an<l most expeditious manner possible. As 

much of the effused blood as possible should be cleared away, 1 

but- time* must not be consumed in# making a complete , 
peritoneal tpilet. One to 2 pints of warm, stevilej. yajine 
solution may.be poured into the peritoneal cavity beioro the 
wound is closed and left to be absorbed. 

In cases of encysted internal keen Mr rhuge there is no neces¬ 
sity for immediate operation, but in the majority of cases 
recovery does not take place without surgical interference of 
some character. Pall i at ire treatment- has becyi extensively 
vesortfcdjo in suelw cases ; it consists in confining the patient 
strictly to bjd, and trusting to absorption of the dead blood 
taking place by natural processes. This may undoubtedly 
occur, but, the process is very slow and many weeks, running 
even into months, may elapse before the effusion Jias dis¬ 
appeared. Little or nothing can be done by medical 
measures to hasten absorption. 1 n some eases a luematoeele ■ 
may be observed to increase steadily in size, notwithstanding 
that the patient is confined to bed ; this is generally due to 
progressive or repeated ha'inorrhage from the gestation sac. 
Increase in size may, however, be due to infection of the 
hacinatocele, and is then usually accompanied by aggravated 
pain and fever. rt follows that when palliative t j cat-men t 
is decided upon, a guarded prognosis should be given, for 
resort may ultimately be necessary to some operative 
procedure. m 

A pelvic luematoeele may be attacked ftujm the abdomen, 
or from the vagina by posterior colpotomy. The advjfcntag^* 
of the former is t hat the damaged tube is comple^eh'expcvsedj 
and can be removed ; the pelvic, peritoneal cavity can bo 
properly cleared out, and the wound closed without drainage: 
When the waginal operation is adopted, the luematoeele is * 
simply evacuated and drained ; evacuation is necessarily 
incomplete and as coagulated blood does not come away 
freely by drainage, several weeks maj elapse before tin? 
efivity hasjcompletoly closed up. The advantage is that the 
risks attending opening*of the general peritoneal cavity are 
avoided, and in eases of infected hacmatoeele this risk is 
undoubtedly a serious one. V^gingl drainage ^ therefore. . 
the operation hf choice in §m. yif.eeted haematocele ; in otheii 
cases the abdominal operation is, as a rule* to be preferred asj 
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i being more thorough and followed by shorter convales¬ 
ces 

; (3) aMfWWl pregnancy, whether ihtra-liga- 

/: mentary or mtra-peiitoneal, can be dealt with only by 
operative measures. The difficulty of distinguishing the 
two varieties has been already referred to ; it practically 
precludes any attempt to apply different methods of treat¬ 
ment to them. VVc shall therefore consider the method of 
dealing with such cases, firstly, when the foetus is alive and 
viablei and secondly, wiien the fudus is dead. 

{a) It is but seldom that cases come iinder olnervation 
while the child is alive, and the numbers of suchVases which 
have been operated upon is relatively small. The ideal 
procedure in such cases doubtless is to operate at once with 
the view of securing the survival of the child as well as the 
mother.’ Two great difficulties have to be encountered. 

In the first place the records show that even if delivered 
, alive, t he chance s of the child ultimately surviyijig are very 
ffpia.ll Bland-Sutton has collated eight cases operated upon 
between the thirty-fourth week and term, and of these six 
infants died within a few hours of birth ; the other two did 
not survive the first year. 

In the second place the presence of a quick placenta eon- 
**s titutes a formidable technical difficulty in operating. Jn 
opening the gestation sac it may be practicable to make the 
incision through a part whjeh is closely incorporated with 
thfe abdominal pariete’s, when the operation may be con- 
SikictetJ, extra-peritoncaily throughout. With this object, the 
inci^jon may^be made in the linea semilunaris instead of the 
linea alba. After extracting the child and dividing the cord, 
the membranes should be peeled off tfie wall of the sac and 
-the limits of the placenta thus defined. Thr«e possible 
courses are available for dealing wjth the plaqpnta : firstly, 
}■ o^pfefil it.off and control Usemoirhage by ligature, forceps and 
jacking ; Secondly, to leave it untouched, to keep the gesta- 
.ion sac open by stitching its edges to the lower jjart of t-hfc 
* vound, and tjien fc to allow the placenta to separate spon- 
, sj: *&neously,f thj^dly, to, leave the placenta untouched, close 
; j be. wouivd completely and trust to its absorption by natural 
•processes. The first, ^urse leads to very prdfuse bleeding 
, t wjfich is difficult to*bontrol^ although it has been occasionally 
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successful, in many cases the operator has been obliged to^ 
abandon the attempt', and instead to control the bleeding by y 
plugging * and leave the placenta in ife^place. If the immer^ 
diate difficulty of controlling the htemorrhag6;.,can b6 SUr-1 
mounted, the results are good. If the second course is 
adopted, an attempt may be made a week after the operation • 
to remove the placenta through the opening, detaching it 
with forceps and fingers. Thrombosis in the sub-placental 
vessels will probably prevent any serious hsemorrhago. 
Complete removal of the placenta in this way is however, 
impracticable, and infection of the remainder almost 
invariably occurs, and adds greatly to the risks-of the situa¬ 
tion. If this method is adopted, a counter-opening should, 
if possible, be made through the posterior fornix into the 
deepest part of the gestation sac, in order to provide more 
efficient drainage. Experience of these alternative ^methods 
is not at present sufficiently large to permit of one being 
definitely preferred to the others. The. third course has been 
suggested blit not t ried ; it is theoretically sound if complete 
asepsis in operating can be guaranteed. The least failure in. • 
this respect might, however, lead to disastrous results. 

The difficulties of dealing with the quick placenta have • 
'induced many operators to postpone operative interference 
until the death of the child has occurred in the natural course 
of events, no attempt being made to save it. 

(b) After the death of the child, the only maternal risk to 
be considered is that of infection of the.sac. The usual 
practice has b&m to i Qt ,#9XBra\ ,y» 

ogiej^d^ mm to 

occur and thus facilitate separation of the placenta. This is 
the safest course to pursue so long as no suspicion of infection 
has arisen. Such rases should all be dealt with, if possible,;' 
by an extra-peritoneal incision ; the', placenta can then lSib* 
peeled ot^ oozing controlled by ligature or packing,-and 
drainage established by both the suprapubic and vaginal 
routes. ’ • - . 


Disorders associated with Pregnancy • 

* _ • 

Acute Infectious Fevers,—Pregnancy,. forint 

complication of the acute exanthemata, not because the 
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. severity of the disease is thereby increased, blit on account 
c of the high percentage of cast's in which abortion or prema ¬ 
ture* labou r occurs. This risk is common to all, but appears 
to he greatest in the cases of small-pox, scarlet fever, and 
typhoid? Abortion is probably brought about.in nearly all 
eases by transmission of the disease, foe., by hematogenous 
infection of. the ovum. The effect of high temperalure in 
'Causing abortion is doubtful, and it appears that the severity 
{of the disease is the most important factor. Jt has now been 
shown that nearly all the exanthemata may be thus trans¬ 
mitted to the foetus. Tn_the case of cideri;* fever it Jwifi been 5 
•shown that the bacillus mav be demonstrated in the foetal* 

4 * 

organs, that Widal’s reaction may bo obtained from tlie* 
blood, and that ulceration of IVyer's patches may also be 
found in, the foetal intestine. 

Inasmuch as pregnancy does not inlluence the course of 
the disease, obstetric interference is not as a rule indicated. 
In eases of typhoid or scarlet fever of exceptional severity, 
induction of abortion would probably be a useful prophy¬ 
lactic measure, if undertaken early in the course of the 
disease, for if abortion should occur in the critical third or 
fourth weeks the maternal prognosis would be considerably 
prejudiced. 

Chronic Infections (Tubercle, Syphilis, and Gonorrhoea). 
—Phthisis in women does not unfavourably affect fertility, 
[nor does it unfavourably influence the course of pregnancy ; 
[usually the resulting children are well developed and show no 
of tuberculous disease when horn. During pregnancy 
phthi sical* "wqwen often appear to improve in health, hut in 
PWOiperium the tuberculoid disease usually advances 
m ore ra pidly. In a certain number of cases of acute miliary 
^.tuberculosis or advanced pulmonary phthisis, the trans¬ 
mission of tubercle bacilli from the.mother to the foetus has 
been demonstrated, but this occurrence is rare.* Only in 
IfuitoL exceptional circumstances‘does phthisis form an 
fndicatidnior the artificial termination of pregnancy. 

Syphilis is ^the* most frequent of all the constitutional 
• Q&uses qf premature interruption of pregnancy. * In the 'great 
majority of instances the source of infection of the ovum is 
pc^Bmal; what ever may be the stage pf the disease inlhe 
• the JiStys to be .infected.' The 
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influence of muter not syphilis upQii.ihp~QVU.ip and npon v t^ie 
course of pregnancy varies according to. tire- incidence ol the| * 
djgCiJ'^e. *Wonfcn infected with syphilis just before or at the! 
time of conception miscarry in about three out of every four 

cases, the foetus showing definite signs of the disease. • In the 
cases of women infected subsequent to conception but early 
in pregnancy abortion often ensues, but with relatively Ifess 
frequency, if the infection occurs late in pregnancy, the 
course of pregnancy may he uninfluenced and the foetus born' 
alive and apparently healthy. Cases probably occur in* 
which*a woman, impregnated by a mail who, though syphili¬ 
tic. displays % no local infective lesion, contracts syphilis from 
the foetus in it/era. This is known as cone optional syphilis, 
and is characterised by complete absence of all lesions 
characteristic of the primary stage. Sometimes a syphilitic 
ft el us is bom without any outward sign of the disease being 
recognisable in the mother, and even if she suckles her child 
she does not become obviously infected. This is known as 
('olios'$ law of immunity, but it is doubtful whether the 
mother under these circumstances is not in reality atfected by 
syphilis in an attenuated form ; the fact that she does not 
become, obviously infected from suckling her child appears to 
support this view. 

Until recent years great controversy raged about the 
question of the transference of syphilitic infection from the • 
foetus to the mother. The question has, of course, been 
greatly simplified by the discovery of the Ifiological tost for 
syphilis known as t he Wassemaaim react ion. The absolute ri?- ** 
liability of the negati\e reaction lias not yet been established, 
and many difficulties beset it. But observations appear to 
show that in circumstances, such as those exemplifying 
Colles’s law, a positive Wassermann reaction can rarely be 
C)btaipe(\ from the mothej* except when she is actually preg¬ 
nant. Yet her child may show definite signs of the disease ; 
and women who have once •been infected*with e eoficeptional" 
syphilis may continue to give forth to syphilitic infaitts even 
when married to men whcArc free from tfie disease*, showing, 
that the disease is present in some form which is capable of 
!transmission. The accuracy of Colles’s observations is there¬ 
fore supported by the results of the test. 

As Syphilis is a bacterial disease, these observations imply \ 
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[that the specific organism is transmitted with the sperma¬ 
tozoa, and that the ovum is either infected at the moment of 
fertilisation, or that tjho infection attacks it very sdon after¬ 
wards. The frequency with which abortion occurs may be 
explained partly by diseased conditions arising,in the foetus 
'or its membranes, or in the decidua, and partly by the 
general maternal infection exerting a toxic effect upon the 
growing ovum. The latter is rendered probable by the fact 
‘that morbid conditions arc not always found in the ovum or 
decidua in these cases. In all syphilitic women, however, 
there is a very high percentage of abortion ; fertility "is not 
pcsscued, and of a series of pregnancies some may terminate 
in miscarriage, others in the birth of syphilitic infants, while 
one or other of the scries may yield an infant showing no 
signs of the disease at birth According to statist ics published/ 
by Hocfisinger, not more than from i) to 10 per cent, of 
the children home by syphilitic mothers arc free from 
signs of the disease at birth, and of this small number a 
certain proportion develop signs of syphilis, such as a 
positive VVassermann reaction, during the first six months 
of life. 

Anti-syphilitic treatment of both parents is, of course, 
required in all eases where there is evidence of the existence 
of the disease in either, and even in cases of paternal syphilis, 
when the mother is apparently unaffected, full treatment 
with salvarsan or morcurial t injection should be advised. A 
syphilitic infant should never be suckled by a wet nurse, nor 
shoul(| a syphilitic mother evcr.be allowed to suckle her child, 
for ^the specific organisms' may possibly be transmitted 
through the milk. 

Gonorrhoea .— When this disease ’is contracted during 
pregnancy it is apt t<5 give rise to a very acute form o f vplm )- 
4 va ginit is, associated with extensive redness and oedema of 
the skin surfaces, ancf the formation of diphtheritic patches 
upon the ‘mucous ‘•membranes. ■ The acute form almost 
necessarily ends in abor tion and is accompanied by the 
gravest risks of up’warTspread of Vie infection to the uterus, 
t he F allqpian ti^es and the pcjvje peritoneum. Afiytel 
decidual endometritis, gonorrhoeal peritonitis, or an acute] 
abs<?ess of the tubes will then result, all these conditions being 

tlae most serious nature. « 

v ii .* »• ’ •*. 
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Chronic gonorrhoeal infection is .most commonly met with v 
in the form of cpd ncervipitis or vidvo-vaginitis accompanied ; 
by a purtilent discharge. The forme r, condition is usually 
associated with sterility, but it is not an absolute bar to con-1;' 
ception. Vujvo-vaginitis, on the other hand, has little.' 
influence either upon conception or on the course of preg- • 
nancy. In many instances impregnation and infection 
occurred at the same time, but so long as the disease is not 
jacutc, abortion is uncommon, and it is probably quite.excep¬ 
tional for the uterus to be invaded by the organisms. After 
abuduau^riabour* however, in all cases there is_,tbe.risl^ tll&t ’ 
thejliseasp fliay spread to the Fallopian tubes, bvarje^ 
pelvic peritoneum with the most serious or oven fatal con- 
sequences. During labour, gonorrhceal vaginitis, whether 
acute or chronic, entails serious risks of infection of the eyes ■ 
or mouth of the feetus. GSonorrhtual discharges at all stages 
of pregnancy accordingly require eaiofui local treatment by 
vaginal douching and other measures, the details of which are 
described in text-books of gynaecology. It must also be . 
remembered that gonorrhceal discharges are infectious at all 
stages, and even when the specific organism has disappeared 
other pathogenic bacteria may be present ; the greatest care 
must, therefore, be taken to prevent the transmission of 
infection to other patients. 

Malaria.—Tins disease is not often seen in this country in 
connection with pregnancy. ln^countries where malaria, is 
endemic it is however of frequent oceulrenco, and experience 
shows that f he disease exerts little, if any. unfavourable « 
influence upon pregnancy. Attacks of malaria arc Mpt to.be 
more frequent and severe than usual when pregnancy has 
occurred, and recrudescence of the disease is not infrequent 
in eases in. which it has become quiesdbnt. It is said that 
the infant of & malarial mother often suffers from malarial ! 
attacks in .infancy, but it does not,’■appear that the charac¬ 


teristic plasm odium has been detected *i n the fcetal blood? 
Malaria ma y foe treg tpd freely frjthjpyjguue, for^the oxytocic 
properties of the drug are *said to be very* feeble in, the sub¬ 
jects of this disease, a result which may probably bp referred 
to tolerance established by previous administration of large 


loses. 


iseases o^ the Heart and Circulatory System.— 
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valvular disease of the heart is not infrequently met with in 
pregnant women. In a series of cases collated by Kellner, 
in about 70 per cent r the mitral valve was the one affected, 
ipitral insufficiency, either alone or combined with stenosis, 
being much commoner than simple stenosis, which is but 
rarely met with in pregnancy, lesions of both the aortic 
and the mitral valves may also be met with, but simple aortic 
lesions arc rare in women. 

Of valvular lesiopy the most .serious of all to the pregnant 
woman is mitral stenosis ; many observers have estimated 
the mortality of this lesion at about 50 per cent Mitral 
‘incompetence and aortic legions of both kinds are not nearly 
t so serious as this ; only when compensation has broken down 
•are these lesions of serious prognosis. Owing to the high 

mortality of mitral stenosis, many authorities have suggested 
that women suffering from this affection should be advised 
nyJUio incur the risk of pregnancy. 1 n other forms of valvu¬ 
lar disease it is certainly unnecessary for this advice to be 
given, save in cases where failure of compensation has 
previously occurred, either in connection with pregnancy or 
from some other cause. In such eases the gravity of the 
risk attending pregnancy is increased to an untold extent. 

As long as compensation is maintained a woman suffering 
from mitra l Lesions may pass successfully through a number 
QljiifigU^JlQiefj. without running any serious risk. Irregular 
haemorrhage during the. early months is not uncommon, and 
there is a marked tendency to the occurrence of abortion or 
<=*premature Jabour. But such women arc in constant danger 
of a, cardiac breakdown from whijeh the most serious conse¬ 
quences may ensue. Jt may be precipitated by a concurrent 
illness, such as a fresh attack of rheumatism or some pul¬ 
monary complication ; often it appears to be solely the result 
of the pregnancy. Compensation is most likely to break 
do^njn the later months of pregnancy, or during labour,.or in 

fe the.co^rsc Of the puefperium. Theffirst few hours after labour 
re perhaps the most serious, on account of the sudden fall in 
food pressure which follows the evacuation of the uterus.' 
The greatest care must therefore be taken to maintain. 
compensation during pregnancy and avoid over-strain ; so ! 
. long as this is successful,tpregnancy will continue favourably. 1 
f There is no doiibt however that every . pregnancy inflicts 
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further damage upon a diseased heart, and reduces its 
reserve of force ; it therefore shortens fchfi.patient’s expecta¬ 
tion of lffe considerably, even if all sjiould go well. Signs 
of failing compensation, such as anasarca, scanty and 
albuminous urine, bronchitis, pulmonary oedema, or .marked 
irregularity of the pulse, should be treated by absolute 
rest in bed, simple diuretic and aperient-drugs, and cardiac 
tonics, such as digitalis or str opium thus, in small doses* 

If serious symptoms, such as dyspnoea and cyanosis, or 
pulmonary oedema supervene, voncsectiqn, to the extent of 
8 to 40 % ounces o£ blood, will afford immediate relief. The 
most seriouSresult of the breakdown is the accumulation of 
lluid in the chest, hydrothorax and hydropericardium, as 
these add a mechanical obstacle to the action of the already 

over-loaded heart. These conditions must be relieved by 
tapping. 

Generally speaking treatment should he lirst directed to ; 
restoring the heart’s action rather than to interfering with 
the course of pregnancy. If the breakdown has occurred 
in the lirst half of pregnancy, abortion should be induced 
as soon as the condition has improved, for it is certain that, 
the heart will not stand the severe strain of the later 
months. The process of abortion is easy, and the patient. 
will be rescued from a grave danger. When the breakdown, 
occurs in the second half of pregnancy, the same general • 
treatment should be followed^ but tin’s often fails, and 
then to terminate pregnancy gives*the patient, her only 
chance of ret every, for if compensation breaks downi seriously*,' 
towards the end of pregru\pey her prospect of surviving the 
strain of labour is very poor. 

If pregnancy shoufd occur jn a wbman who has previously 
suffered a .failure of compensation, whether in pregnancy or 
not., abortion should, be. at once induced. In the later* 
(months qjf pregnancy the success of interference is more 
(doubtful, for the reasons* just stated. 9 Operative measure 
for the rapid evacuation of the uterus are probably less risky 
than the induction of “abortion or labour bv• the slow, 
methods, for.labour pains involve a serious strain on the’ 
heart; when the child is viable there is no reason to delay f 
an operatiorf which is inevitable. The course which offers ? 
the best chance is therefore to deliver by Caesarean section, 
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land thus avoid the pains of labour altogether. If this is 
done a general anaesthetic should not be administered, the 
operation being dqne under spinal ana^thesirt or local 

Cutaneous anaesthesia. 

^ * 

Va&ices in the lower extremities and labia ipajora are apt 
to become greatly aggravated by piegnaney, giving rise to 
pain and inability to walk. Vulval > auocs soinetinies 
^rupture from traumatism leading to profuse hivmorrhagc, 
which has been knovj n to prove fatal in the absence of proper 
surgical aid. 

Renal Diseases.—The influence of, chronic nephritis 
upon pregnancy has already been referred to when con¬ 
sidering the subje^ft ot albuminuria. To distinguish between 
this condition and the transient renal change* characteristic 
of the * pregnancy kidney may be somewhat difficult when 
the existence of chronic nephritis has been unsuspected 
before conception. In the iolluw mg points chronic nephritis 
with pregnancy will be found to difler from the albuminuria 
of pregnancy : 

V n '(1) Albuminuria and oedema appear much earlier (see 


p. 114). 

(2) (Edema is likely to aflect the taco and upper 
extremities. 

(3) Characteristic changes may be found mil he arteries, 
the heart, and the retina (exudative retinitis may, however, 


occur in the albuminuria o{, pregnancy). 

(4) Tntcrcurrcnt attacks of acute nephritis may occur, 
a • (5^ Epithelial casts and tonal cells may be found in the 

urine. * 

In general terms it may be said that, on the one hand, 
the effect of pregnane^ usually is to aggravate the renal 
disease ; on the other, the disease usually causo> the preg- 
* nancy to terminate prematurely, tpnds to destroy the foetus 
^*by inducing placentardegencration, and may cause the death 
► t)f the mother from Anemia. Co&vulsions which ensue under 
tliAMd Gircumstftuccs must be regarded as mainly uraemic in 
^origin. The foetal mortality in cliroixie nephritis is very high 
indeed. * - 

0 

From th^e considerations it will be apparent that preg¬ 


nancy in,the subjects chronic nephritis ihvolves grave 
( frbp>haa.auireiyed 
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previous pregnancy Bhoulfl.HP_t baallov ed toi P Q U EJtbfejaakfl * 
again ; and if conception does .take plactyabortion should he 
induced without delay. In the case of ja primgravida, or if 
previous pregnancy has not been attended with sexious c6m- 
plications, palliative treatment may lie adopted; 'but the 
chances of the patient bearing a living ehi'd are by no means 

good. The occurrence of tin rntci current acute attach of 

hephiitis almost always ends in abortion. * 

It will be obvious that pregnancy wjfch chronic nephritis * 
calls for the most careful observation of the patient's con¬ 
dition* itegular \\eekly examination of the urine should be 
made, inclutTing a quantitative estimation of urea. Restric¬ 
tion of proteid elements in the diet is desirable from the 
beginning, and this of itself will icsuJt in a comparatively 
low output of uiea Regular and frequent estimation is 
accordingly the only way in which a diminution 1 due to 
to\«rnud < an be iccogniscd. Iiitgu lari ties of diet, fatigue, 
and chill an* especially to be avoided and it must be recol¬ 
lected that the premonitory symptoms ot eclampsia (sec 
p 52H) include such inconsiderable symptoms as headache, 
functional disturbances of vision, and complaints of ‘indi¬ 
gestion ’ During the later months of pi tenancy the con¬ 
dition of 1 he foetus should be watched ; if the fictus dies it is 
desirable to induce labour without delay, for the risks attend¬ 
ing tin* condition arc not greatly diminished until the uterus 
has been evacuated. * ^ 

Bacillus Coli Infection of the Urinary Tract: Pyelitis of 
Pregnancy.- It is only' within .the last twenty years thj^t ilia • 
ocduirence of an acute for/n of pyelitis, or pyelonephritis, 
during pregnancy has been recognised. It was observed that 
the condition could be cured by. including abortion, and it was 
assumed in-consequence that pregnane^ was the immediate 
cause,, as, the earlier namj ‘ Pyelitis of Pregnancy ’ implies. * 
It has however been established that in practically all cases 
the disease results from bacillus eoli infection, usually as a* 
pure infection, but sometimes* mixed, pyogenic organisms 
being also present. Further, although tho'renal pelvis is the 
position in which the most marked lesions occur, the kidney 
substance, the ureter, and, though more rarely, .the bladder, 
also may be iflfeoted. It is accordingly better to name tHe 
condition* Bacillus. Golf Infection, of the Urinary .Tract.’ , 
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The condition seldom o ccurs earlier in pregiiancy thaTLfche. 
fourth m onth ; occasionally an acute attack of great severity 
occurs in the pijMerperium, when care will bo required to 
distinguish it from acute septicaemia (p. 581). It may 
assume' either an acute or a chronic form, and as a rule 
there have been no symptoms of cystitis or of renal disease 
previous to the pregnancy. 

In the acute form the patiiuit is suddenly seized with acute 
‘abdominal pain, sometimes attended with shivering, and 
■leading after a few hours to abdominal distension and some¬ 
times to vomiting. The pain, diffused at lirst, usually settles 
dow n to the right side, but in a small proportion of cases the 
left is the affected side. The bowels ait* usually constipated 
and the tongue furred. The kidney, when palpable, is 
tender and may be felt, to lie enlarged ; often there is well- 
markeu rigidity of the rectus muscle over it, and so much 
tenderness that detailed palpation is impracticable. Some¬ 
times the pain on pressure is felt chiefly in the costo-vertebral 
angle. The gravid uterus usually shows no abnormality, but 
tenderness, with thickening of the terminal portion of the 
ureter (usually the right), may be detected per caqinam on 
deep palpation at tlie sides of the cervix anteriorly. The 
temperature may be raised to 1U3’ J to 104 J K., and the fever 
continues irregularly for some days unless controlled by 
treatment. Sometimes rigors occur and the general condi¬ 
tion of the patient is so .much affected as to give rise to 
anxiety. 

v On examination of a catjietcr specimen of the urine it 
will usually be found distinctly acid, less often it has been 
observed t.6 be neutral or alkaline. It is turbid and contains 
flocculent debris. In the great majority of cases culture 
methods yield a pure bacillus coli; sometimes pyogenic 
organisms are also present. There are no jgnal casts, but 
the deposit may contain a little blood, and tligre is always 
* a good deal of pus? shed epithelial cells, and epithelial debris 
from the urinary passages. ‘’The quantity of urine is usually 
small, and there - is no offensive‘odour. A trace of albumen 
can usually be found. In many cases the onset is less acute 
than this, but fever and severe pain in the abdomen or flank 
are invariably met with. 

In the £hrojfa form the symptoms are, of course, less 
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characteristic. There is often slight irregular fever, but this' 

Is not invariable. and f he patient complains of backache and 
sometimes of persistent irritability ©f the bladder. On . 
palpation %hy kidney is sensitive and may be enlarged. 

The right.kidney shows a marked predisposition*to this 
disease, but not to the extent that was at one time believed. 
Out of 120 eases collated by Albock and Lenharz, in 67 the 
riglU, kidney alone wss a Heeled, in 26 the left kidney alone, 
anrlfin 30 both right and left were affected. It has Been 
shown furthei by autopsy, and by direct observation upon 
eases Submitted to operation, rh.it the urctor may become 
dilated, at any late in its abdominal part, upon the affected 
side. It is generally agreed (hat this dilatation does not affect 
the pelvic portion of the ureter, i e , that it is only found in 
the pari which lies aho\e the pelvic brim. It will be 
recollected that ureteral dilatation similar to this fias been 
observed in autopsies on eases of eclampsia. 

Acute i a l a it ha I inflammation is found in the renal pelvis 
and ureter , sometimes, but this is very rare, there is also 
cystitis. I^iom obstructiotjp a *iP* , the nrei t a pyonephrosis 
mu) super vene S ** 

Cuusahon This dwokse is in all eases due to infection of 
the unnaiy tide L h\ thi bacillus coli *- When other organisms 
art* also found m the urine secondary infection has probably 
occurred The manner in which the bacillus coli obtains 
access is at present unsettled.* There are three possible 
routes to be considered The first aftd most obvious is an 
ascending infection per vrefhram; as Williamson hw« 
pointed out, this may oc^ur either by direct infection of 
stagnant urine ahove^ the ureteral block, or fey the peri¬ 
ureteral lymphatics. By this.route the bladder would first 
be involved, but clinically the special Symptoms of cystitis 
are seldom observed in tjie early stages. The s econd is by/* 
the s i snaky - io n, the organisms passing through the kidney 
and attaching the mucous membrane %f the r^ial pelvis? 
The third is. a di rec t infection from the b^wel, the organisms tr 
passing from the colon tVrough the peH-ureteral cellular 
tissue to gain access to the ureter, or porsibly tu tlje kidney. 
Even if the route by which th j infection truveIs.were known, 
we do not Icfrow what causes the bacillus coli to assume 
pathogenic* activity-during pregnancy, 9 

14 
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A mechani cal explanation has been suggested, viz,, that 
• pressure exerted.by the gravid uterus upon the ureter at the 
’ pelvic brim may predispose to the occurrence of infection by 
leading to retention of urine above the line of pressure. The 
■ infection may, however, occur in the early months before 
the uterus is large enough to compress the ureter ; and 
further, other conditions such as uterine tumours likely to 
produce mechanical obstruction of tlie ureter do not lead to 
urinary infection. 

Diagnosis.— An acute attack of pyelitis, with its sudden 
febrile onset and its preponderance on the right sichr, must 
be carefully distinguished from acute appendicitis, which it 
resembles in many respects. Acute cholecystitis may also 
give rise to a similar clinical picture, IJjJUlUfiLtcly the diag¬ 
nosis d epends upon the condition of the urine, and the 
importance of carefully examining a catheter .specimen in 
pases of doubt must be borne in mind. The urine is acid, 
hipre or less turbid, and contains a microscopic amount of 
pus ; cidturo is required to demonstrate the organisms. 

r £t£UtitA£4tl~~ Li aT1 acute, case thc patient should he kept 
jin bed, the diet restricted to fluids, chiefly milk, and large 
poses of an alkaline diuretic, such as citrate or. .acetate of 
j pqtash administered with the object of increasing the amount 
and reducing the acidity of the urine. It appears that an 
‘ acid urine forms a 1 letter culture medium for the bacillus 
coli than an alkaline urin^. The acute symptoms usually 
subside in a few days if a free flow of urine can be maintained, 


•snd if- is probable that much, of the initial severity of the 
attack results from dilatation of/he renal pelvis and ureter. 
The bowels' must lie freely moved every day. The urinary 
.infection can be directly attacked in two other ways, viz., by 
urinary antiseptics and by autogenous vaccines. •> The most 
powerful urinary antiseptic is t}ie substance known as 
urotropin , a synthetic compound prepared fsom fonn- 
‘kldehydp ^formalin). This body is efficient only in an acid 
medium, and it is desirable to administer with it a’salt which 
-. tends to increase the acidity of the urine, such as acid sodium 


: phosphate. grains of iirotropki wifciuiwenty grains of \ 

aiad^dipm^bosphate may be giventhrec^timea a day. It 
* Up clear that this, line of treatment cannot be combined with 

of alkaline diuretics, and it htfs been 
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found best to withhold urinary antiseptics until the acute 
symptoms have subsided. The results obtained with vaccings - • 
are unreliable, and this treatment is rarely required. Hedi- 
cinaJ measures usually suffice to relieve the symptoms, but 
the specific organism often persists in the urine after the 
symptoms have .all disappeared. 

If medical treatment fails to relieve the condition, two 
other methods of treatment are available, viz., i ncluctjo/i p / 
labour and nephrotomy. The results of inducing labour 
have been almost invariably favourable, and this clinical 
fact fends support to the theory of mechanical obstruction 
of the urclfcr already referred to. Nephrotomy should be 
reserved for eases in which all other measures have failed, 
or in which the urgency of the symptoms suggests the possi-i 
bility of pyonephrosis, or of infection of the renal cortex. 

Catheterisation of the ureter, either alone or with irriga¬ 
tion of the renal pelvis, is sometimes practised. 

Diseases of the Liver.—Pregnancy is. in some unexplained 
manner, one of the predisposing causes of acute yellow 
atrophy of the liver. This ran* disease induces changes in 
the organ similar to those often found in fatal cases of 
puerperal eclampsia. Jaundice in pregnant women * is 
always a somewhat serious symptom, owing to the fact that 
it may indicate the onset of acute yellow atrophy. No 
treatment is known which will arrest the course of this 


malady. 

Diabete* is seldom found in association* with pregnancy, 
probably because it exerts, an influence unfavourable iom 
conception. The frequent occurrence of traces of lactose; 
in the urine of healthy pregnant and nursingV^omen must! . 
bo recollected, and due care t exercised before arriving at a| 
diagnosis pf diabetes. The prognosis i$ mainly influenced by 
{the severity of the disease ; in moderate cases pregnanejf 
and labour may end favourably botlf to mother and child ; 
in severe cases there appears to he a special risk of diabetic 
Icoma in the later months or fluring.labour. Hydramnipsis 
said to be frequently associated with dia*betes, the ammotic 
fluid,containing sugar.. * 

• Diseases of the Nervous System . Neurit, supposed, to ' 
be of tQxtetfric origin, sometimes occurs during pregnancjKj 
it may affect a single nerve or may bfc multiple. Severe 

-•* . ' > * • .-v-; •'* 
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pain,* limited to the distribution of the affected nerve, is the 
prominent symptom. It disappears rapidly after labour. 

Cfyorpy is not infrequently met with during pr6gnancy ; 
it is commoner in the first than in a subsequent pregnancy. 
In about two-thirds of the eases there is a previous history 
of rheumatism, or of chorea and rheumatism combined. By 
many obstetric writers it is regarded as a toxemic disease, 
but no definite post-mortem evidence of the changes 
characteristic of death from pregnancy toxjemia fias so far 
been discovered, although a comidoiablo number of eases 
that have terminated fatally have been recorded. Til ere is 
/therefore not the same sound icason for including it in the 
Itoxaemic diseases as there is m the ease of eclampsia and 
pernicious vomiting. It is better to regard it as a disease 
of the nervous system, the occurrence, oj the recrudescence, 
of which‘is favoured in *.ome way b\ pregnancy. 

The majority ot cases of chorea are of a mild type ; 
spontan eous abortion occuis in from 10 to 15 pci cent , but 
very few cases terminate fatally. At the same time if 
must be recognised that eases of^great seventy sometimes 
occur which end in death in spite of energetic treatment, 
including the induction of abortion. Lepage has recently 
collected 77 fatal cases, and in ncaily half of these abortion 
failed to arrest the course of the d^euse Owing to the 
variability in type the mortality rate i.n difficult to deter¬ 
mine and is placed variouslv at from f> to 40 per cent, by 
different writers.' Andrews and Hall have reported to cases 
at the fc London Hospital with f> deaths, equal to 12*5 per 
cent.; in«the fatal cases abortion oeeuired in two spon¬ 
taneously, aid in two others ft was induced. Iflelchor 
Shaw has recorded a scries of 32 consecutive cases in 
Manchester without #i death. 

In eases of exceptional severity where a fatal termination 
may be feared, the choreic movements become so intense 
jau to prevent the taking of nourishment and to hinder 
sleep; there may also be delirium, rise of temperature and 
■of pulse rate, the appearance of a morbilliform eruption and 
pretention of urine. The causation of the latter symptom, 
'which Lepage regards as peculiarly grave, is unknown. 

'Tho Ueatmegtf of this disease in mild cases is‘satisfactory, , 
ax$ as a rule pregnancy e$ds favourably both to the mother 
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and the child Absolute rest in bed aftd^ e^r^fhl-Jfceditig 
<ue very important .Sedatives such as bro^Uo and chloral « 
should be used sparingly, and chiefly for the purpose of 
ensuring sleep when tins is rendered necessary The bowejft 
should be kept opt n freely, and the functions q£ £he skin 
aud kidneys kepi actiye by the £ eliminative ’ methods 
desmbed m connection with the treatment of pernicious 
vomiting 

In cases which belong to the ‘ seveio ’ class, and m which 
the symptoms of dangei just mentioned appeal, pregnancy 
should tciminuted In a method which necessitates the 
niiniimim yn opciilivc lnttifeicwe, and is suitable to the 
period to which pregnancy has advanced (see p 05*1) The 
undoubted influence of piegnxncy in the causation of the 
disease is a sufficient justification foi this procedure, but it 
will be iecolic c ted that a f ivouiable tesult foi this operation 
cannot be with ui taint) anticipated 

Hup is <j( statioms This iaii affection is believed to be 

a ucuutis ot toxa nnc ongm It is chaiac tensed by multiform 
skin lesions the commonest t\pc being ciops of papules,' 
vesicles, oi pustules ot lieipctlfoi in chaiactei , tho\ arc distri¬ 
bute d chief!) upon the but toe ks the flanks, the forearms, and * 
the bat k of the thighs Some time s the disease affects the skin * 
of the whole body is vny inti actable and may oause serious 
exhaustion ftorn unconti oil able nutation and waut of sleep 
Appendicitis This disease ^ comparatively rarely seen < 
m e onnection w ith pregnane \ Thci e* is no*chmcal ev idence 
that pregnant women display anv special liability either to-** 
an ini till attack oi to uuuioSes The setiousn*ss ot the 
complication when it does oteui is bowevei, unquestionable, 
especially in the latei months of piegnancy When pu&jfc 
tluuc is great nsk of the uteiihe contents becoming 
infected, even when the abscess lias been treated by drainage ,* 
miscarriage occurs xu.-90per vent of *ftich cases (Abiahams), 
and the bacillus cob has been found*in the fetal blood. 
Following the uteime mfcctiofl there are usks of.septicemia, 
or of suppurative disease*of the uteime Appendages, ny the 
puerpenum These special risks may be regarded as an 
indication for prompt surgical mt erfefence whep appendicitis 
occurs during piegnancy, and the indication is even more 
(emphatic when the illness is a recurrence and not an initial 
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| attack. Induction of abortion or of premature labour is not 
‘- advisable as an alternative to an operation ; it is reasonable 
' to suppose that tlie rapid reduction in size of the uterus might 
be the means of disturbing protective or limiting adhesions, 
thus facilitating generalisation of infection over the peritoneal 
‘ - cavity. But before the evacuation and drainage of an 
appendicular abscess infection of the uterine contents may 
have already occurred ; the risks are therefore not entirely 
eliminated by the operation. As rule an infected ovum is 
quickly expelled without interference, but the advisability 
of inducing abortion by one of the methods desefitad on 
p. <553, after the abscess has been evacuated, mftst be caro- 
. fully considered. The interests of the mother are predomi¬ 
nant,.for the chances of the survival of the child, when viable, 
are-very slight. 

v** Ovarian Tumours.—The presence of a unilaleial ovarian 
cyst, if uncomplicated, forms no hindrance to conception; 
ibilateral solid tumours, whether benign or malignant, are 
Ira rely found in association with pregnancy. {Single cysts of 
♦moderate size, which rise into the abdominal cavity along 
with the uterus as it develops, give rise to no symptoms and 
are often not discovered until labour sets in ; or even until, 
.' during the puerperium, the size of the abdomen draws atten¬ 
tion to their presence. Small tumours which during preg- 
Jnancy remain in the pouch of Douglas are subjected to con¬ 
siderable pressure, and may give rise to pain and interference 
'with the functions of Hie bladder and rectum. They may 
^obstruct labour (see p. 433), ayd they not infrequently give 
irise to serious trouble during the puerperium, from axial 
i rotation of ttfe pedicle or from injury received in labour. As 
, a rule, javariatLtumours discovered during pregnancy should 
’ b£ at once removed * ovariotomy in pregnant women is no 
.. *more serious than in the non-pregnant. There is, however, 

. considerable risk ,.of° abortion following the operation. 
During thetfirst two fhonths of pregnancy the risk of abortion 
; is high (16—17 per cent.), it then decreases and remains com¬ 
paratively low until the seventh rtiontb, when it again rises 
■' and is estimated by some observers as high as 20 per cent, to 
\{ 2o ;per eent^ It follows that the time for performing 
. ovariotomy should bo catefully chosen, in \0icomplicated 
;bases, with a view to diminishing the risks to the child. 
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Tumours of the Gravid UteruS.—^I. Fibroids and PregT^ 
nancy.—(Conception does not readily occur in a. uteruswhich" 
is the seat of a fibroid tumour when that tumour is sub¬ 
mucous or interstitial in position, whether it is small or large. 
Subporitone&l fibroids, however, are probably no hindrance ' 
to conception, whatever their size may be. And although 
the first-named varieties are a hindrance to conception they 



Kl<i. S.j. Pregnancy with Multiple FiLroid Tumours of tho 
l ■torus. The Placental Insertion lies partly in tho Lower 
Uteriift) Segment. (Bland-Sutton.) 


by no means absolutely pi event it, so that the association of 
fibroids with pregnancy is not uncommonly met with. 

- The~ Diagnosis of Pre/jncC)wy in a* uterus enlarged and 
distorted liy the presence of one or more fibroid tumours majt 
present? great difficulties. The degree of difficulty will 
depend ift the main upon the_position#of the uterine cavity 
and its relation to the tumour or tumours. Sometimes the 
cavity is anterior and accessible to abdominal palpation, 
when diagnosis will bo comparatively easy ; but’it may,lie 
behind the tumour which intervenes between It and the: 
abdominal wall; or, as in Fig. 85, it may be placed between 
two tumgurs, when diagnosis will be %eiy difficult. Until 
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the pmsepce of the f optus can be directly detected by palp* 
tion, 0£ by auscultation of the heart, the diagnosis of pieg 
nancy can only be presumptive Ouimg the first five 
months the greatest importance must bt attached to 
Stt^nojcihcea , sudden cessation of the menses in a patient 
with a fibroid tumour almost invariably nnpJuV picgn.inc>, 
unless the age ot the menopause lias been leuhed But 
sometimes irregular lnunorrhage take* the pi ui of amt not 
rhcea, and this change is not so sigmfic rnt is it frequently 
occurs in connection with fibroids fioin ot lie i t lusts Signs 
of activity in tlu bit r^ts caii^ pci haps Its*, thin thcutiisiial 
importance m these ciscs bee a use stent ion iconic time's 
found m the bteasts of nullipaious non pi t gn nil w omen w ho 
aie the subjects of utcime iibioids Picgnmex eausisiapid 
onlargeuncnt with softening of the uteius md In i Itss c \tcut, 
of the tumouis which it cout mis Owjil te> the disloition 
yfcused by the ntw growths the altuatiems in sh ijk* chuae 
tcnstie of the e aily montiis of pit gn uu \ e aimot be inaelt out 
while softening of flit euviv is n uilly life in appealing A 
\ nte?ino souffle cm often be he aid ovei some pait of a non 
gravid fibroiel uttius so that tin pie'-cnee e»t this sign ilso is 
unvnpoitant it will thus be rtadih s^en th it ehignosis 
must be difficult at this stage ot pi c/na ucx le pe it cel t \ ltni 
nations will be requne cl mel exen tlien it nnv be metssxi^ 
to postpone diagnosis until the pcnoel at winch tilt fot.il 
heart can be heaid 

During the la^ci montiis the gi avid p ut of the uterus may * 
be found to occupy almost any position with' iegud to the 
*%imouf, ^sually it i ■. plactd lftoic or less 1 itually, but in i\ be 
m the uppei lowei poitions of the miss Upon its petition 
will depend the dtgue of ease with wine h the fatal heart 01 
hrabb can be detected 

< Qlmtcql Course —Pregnancy certamh eausts iecognisable 

softening of fibroid tumouis, but opiftions eliffe i as to wliCthei 
it causes thqp: rate of growth to me reaso and the truth is not 
easy to establish Upon the gefrieial e ourse of pre gnancy and 
the development of 4>he foetus, fibroids exort no unfa\ our able 
influence, unless Some complication should arise A fibroid 
tumour impacted m the pelvis may cause severe pressure 
*>y$$ptoin& as the Uterti^ develops, but these effects are due to ^ 
tb£ accident of its position. Axial rotation of a stalked sub- 



FIBROIDS ANH[ PRISON ANCW 


217 / 

•M, 


peritonea 1 fibioid may occur, though very rarely, during 
pregnancy ; and previously existing adhesions may become 
troublesome through being stretched. # But in thi* majority * 
of cafecs the course oi pregnancy is. attended hy.myvJiUle 
ulore discomfort than may be met with when there.are no 
fibroids present. There is, however, undoubtedly a some- 
jwhat greater risk of pregnancy ending prematurely either in 

ui piemdtuie labour. The effect of fibroids upon 


.what grei 
aboition 


labour will be considered m a later section (p. ft35 h 

Management Piognaney should be ailftWed. to COatinua- 
until teirn, unless {l ) seveie complications due to the tunuml^^ 
arise, or (2^he tumour is so situated as inevitably to cans© 
insuperable obsti uction during labour. Fn the formor case* 
the offending tumour should, if possible, lie removod by,.' 
iqyouiuctomy and the uterus allowed to remain. Even with 
improved technique this operation is attended with a con- 
biddable risk of aboition for Devine has iccently collected* 
130 eases with an abortion late of 23 per cent. In the lattftT 
ease there are three possible alternatives • (a) a bortio n may 
be at once induced , ( b) the pregnancy may bo allowed toi 
continue until term, and the child then delivered by! 
CVyca.n section ; Die uterus being at the same time removed jJ 
(c) after extracting the child the tumour may be enucleated* 
and the uterus preseived ((Umrcdu myomectomy)* The 
induction of aboition cannot be roc ommended ; the position 
of the fibioid tumour necessarily renders dilatation of the 
cervix difficult, and if interference is nccessKiiy to evacuate 
the uterus, seiio’i.s mechanical obstacles maj f liave to be ovei^ . 
^cowie. ^^.ai^aiLh^tteiCCtom.v twee p. 735) at or near term 
is no moic seiious than hysterectomy at an ehrlier period 
when the foetus is non-viable, ^and is therefore on the whole 
the best method of dealing w’ith such caises. Caesarean myo¬ 
mectomy although theoretically preferable is actually a more 1 
difficult and dangerous operation than hysterectomy, atid has 
seldom been performed. . • • x * 

II. Malignant Uterine Di&ase and Pregnancy.—JJjggr 
nancy, .i s unknown in cqnn<&tipp ftfihfthoriy* 

of the uterus ; it may, however, be fotfnd in association with 
sarcoma . and there is reason *o believe that in s^me Cases of 
|ChodonepitheUoma (dafidiioio^maJigmim) ‘this growth has 
^copynanced during pregnancy. Oan^ ^f ftpd 
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' pre g nanc y arc not infrequently associated (JFig. 88), and the 
■ diagnosis does not present the same difficulties as in the case 

* of uterine fibroids and pregnancy : for, the body of the uterus 
's’, being unaffected by the disease, the characteristic changes in 

* i! can Ije recognised at any period of pregnancy. Amenof*- 
‘ jrhoea may be obscured by irregular luemorrhage from the 

/grpwth, and of course the condition of the cervix prohibits the 
‘ f characteristic softening of pregnancy from taking place. 

' Management .—When the cervical carcinoma is in the 
gpeoahje stage the presence of pregnancy should be ignored, 
•- and the whole uterus removed with the disease. The method 
of operating will depend upon the size of the ute/us—t.r., the 
i stage of pregnancy; if the child is viable it can be first. 
. • dolivered by Cae sarea n section : if noil-viable the uterus can 
be removed bv abdominal hysterectomy, the method of 

%> %J K 

% rthefm being the most suitable. When the disease is 
inopera ble abortion may bo induced in the early months ; 
fbut in advanced pregnancy it is probably better to YKfUt, 


I 


and then deliver the child by Caesarean seel ion at term. 


Abortion : Miscarriage 

portion is the expulsion of tlie ovum from the uterus at a 
period before the foetus lias become viable ; the term viable 
signifying that the fictus is capable of maintaining its exis¬ 
tence when born. Until the middle of the seventh calendar 
month (tj ycfitv --ciakth,wecl ?) tlie bet us is lion-viable, there- 
# fore pregnancy terminating before this <late*is said to termi¬ 
nate By abortion. The terfri miscarriage is best- employed, as 
a synonyirv'of abortion ; sometimes, however, the latter is 
ysed only during the gr st tw o to twoand a-half months, when 
the ovum possesses iiro properly developed placenta, while the 
^former is applied to all stages of the non-viablo period later 
than this. Such a distinction is confusing and # has id) thing to 
i3pmmend jt, because the processes scarcely affected by the 
presence or absence of the placenta. Abortion is ar miniature 
. labour consisting of a stage of dilatation, a stage of expulsion, 
andi ft stage-of retraction. It may occur spontaneously or bo 
- intentionally induced ; .the former alone will bo considered 
“’aS* th© latter being dealt with among the Obstetric 
Operatioiia. i; 
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malic causes the most important is | 

e, uterine contents. Thin may occur in a • 


Causation.—The causes of abortion are very huracrousi ^ 
they will be best- considered in three groups : (J) patfiolo gicol^ 
conditions lof the mother and of. the ovum (including the 
foetus); (2) traumatic causes ; (3) general or systemic cause#. 

(1) The palJiological conditions } maternal and fcotgl^which,; 
may cause abortion have been already tabulated (see p. 107) . 
and tlic more important ones fully considered as.disorders of M 
or associated with, pregnancy, and need not be again set out. * 
Of these conditions, some are very apt to cause abortion, 
others rarely cause it ; and from what has been said of each, 
no difficulty will be experienced in distinguishing between , 
those whiclutre important in this respect and those which are; 
not. A certain number of cases may be due to low implan¬ 
tation of the. ovum in the uterus (Pla centa yroeyia) . After 

tho ovum has been expelled it is impossible to demonstrate 
the position which it occupied, blit occasional opportunities 
arise of investigating such ova in situ, when the condition^ 
are seen to he very favourable to the occurrence of abortion. 

(2) Of thetraum 

to the. uterus or the. uterine contents, thus may 
variety of ways, as from direct violence, such as blows or • 
kicks on the abdomen, or from severe falls or other accidents. 
Sometimes the uterus is actually ruptured by a blow on the 
abdomen: both blows, and fails. however, usually operate, not,^. 
by injuring the uterus, but by causing detachment of some' 
part of the ovum from the uterine wall. Abortion may be 
brought about by passing the sound or some other instrument t 
into the uterine cavity, either inadvertently, or with thg 
intention of setting up a miscarriage. Sometimes, however, • 
the passing of the sound into the uterus does not produce this * 
effect. Unless some definite injury is caused to the ovumu 
such as rupture of the chorionic sac, op partial detachment,! 
no harm follows ; there is no doubt that the sound may be]* 
passed intg the decidual cavity without injuring the ovum at 
all. If infection is carried into the utdtus by dirty inatru*! 
men ts abortion may be brought about by peptic epdomef-ritia » 
Operations upo n the gravid uterus or thca terinp 
are frequently, though by no means invariably, foJlQWcd by 
abortion, which in this case probably results from disturbance 
of the uterineor pelvic circulation. Injury to tKe ovum does 
not necessarily produce aboxtion immediately, an interval 6f 
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|^|Vetal^yR,; or Wen a week or two, ■elapsing before abortion 
jteets/m. v ’ 

*/;' -Next iiritnportanco to direct or indirect injury must be 
V placed a group of conditions which cause abortion by exciting 
t he uterine cen tre situated in the,lumbar enlargement of the . 
‘/Spinal cord (see p. 278), the stimulus being conveyed through 
the central nervous system. Extreme degrees. nf.^grieLiir . 
fy jght. as from sudden bereavement or personal danger, may 
, cause abortion, especially in women of nervous temperament; 
and it is clear that such conditions can only operate in the 
manner just indicated. Over -fatigu e, especially from da ncin g 
• and riding, probably acts in the same way. U pdffa tions upon 
distant parts performed during pregnancy also sometimes 
induce abortion, which must clearly be produced through the 
central nervous system. These conditions, all of which ' 
involve? ‘ shock ’ to important nerve-centres, may bo justly 
classed as 'traumatic. 

Many drugs have from time to time been employed for t he 
illicit production of abortion (abortifaoients), but no scientific 
■ study of their mode of action has ever been made. The 


greater number of them are irritant poisons. 

(3) The generalor systemic causes consist of a number of 
conditions, the action of which in causing abortion is imper- 
, fectly understood. Thus co iLs^i nguinity of the parents, high * 
altitpd e. and hot cli mate are all believed to cause it. Un- ^ 
. healt hy occupa tions pursued by the mother alone or by both 
Vparents, such jis working with lead, mercury, or glass, 
undoubtedly also cause abortion. Habi tuaf ov qy-jpclu 1 gence 
in alrfohol. and excessive scoEual intercourse, arc said to favour . 
\its occurreffue. 

? a.*. Of all the systemic causes of aborfion, however, the mpst / 
JiSmpqrtant in all respectS'is syphilis. In all probability more ' 
abortions are due to this disease than to any other cause. In 
poises df repeated abortion the probability of a paternal 
"Syphilitic taint is vfery high, and .the Wassermann test must 


^ be applied to both parents. *The manner in which consibitu* 
Xiional syphilis. produces abortioi! is not known; in many 
peases, clipically syphilitic, no morbid changes can be found 
jchprion or decidua after its discharge. Investigations are . 
lacing undertaken to^de^ermine whether the specific 
cap always be detected in ^uch cases ^d^-presenco^ 
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in large numbers would indicate fcetah bacterial toxtomia^K 
the cause of the abortion. . Men who have suffered from the’3 
disease, but in whom syphilitic lesions ar£ no longer clinic^y/. 
recognisable, may either beget children definitely syphilitic, .• 
or the develop*mcnt of the ovum may be brought to an early. 
termination by abortion. It is therefore clear that the. 
infective agent must be transmitted in some form to the*.:', 
developing ovum. '* 

It must be added that the cause of abortion in a particular > 
case is often very difficult, to trace ; and in exceptional cases,; 

>n apparently lietilljiy patient may have aperies of a^ortiMs^ 
^or which noadequato explanation can be discovered. When;; 
syphilitic infection, associated disorders, and traumatic^ 
'causes of abortion can be excluded, the most probable caused 
{is an unhealthy condition of the endometrium upon which § 
the ovum was embedded, and to this condition a series bf 
abortions may be due. • 

Frequency.- • It will be clear from this enunciation of the 
conditions which cause it that abortion is not an uncommon ‘ 
event. From some recent statistics presented by Professor.-.. 
Mali ns to the Obstetrical Society of London it appears that in 
this country about 16 per cent, of pregnancies terminate by;', 
abortion -i.p., one abortion occurs to every five births of • 
viable children ; and further it appears that abortion is • • 
nearly twice as frequent among the classes from which . 
hospital patients arc drawn i^s among the well-to-do.;':! 
Presented in another wav, it may be said tfaut from 30 per 
, cent, to 40 per cent, of all fertile women pass through one or^, 
more abortions during tli£ period of child-bearing. ‘ Pa y--.-! 

3 MiJ 1 X.l!l 0 ..t'hii , d month .V; 

. i n any o ther month- Women v^bo arc the subjects of syphili%, 
or Bright’s.disease often sustain a succession of abortions ** 
without carrying any pregnancy to term. . ,.., v * 

^ ® 9 ^ i ... 0 

Clinical features.—The symptoms which accompaiiy the ^ 
process of abortion arc JuBpjarrhage an&$gAn. . Hemorrhaged " 
. is almost ihvariably thc_initial*symptom, and is caused 
iSeparation of the ovum or some part of*t be deci dua fromT ,: 
Ithe uterine wall (Fig. 86). The bleeding is uaiiaUv .sliy h jK ht ^ 
first, bat aa the abortion proceeds it may. bbcQme profuse t: r. 
and dangefcoi^ or oven fatal inits ^veri^.; ; f; 

the vagina, and more rarely i» ,thft iigM, vhep ^ 
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ylpefeding is free. A young ovum of six to ten weeks with its 
.membranes may be discharged either entire or piecemeal 
alojig with these idiots and thus be overlooked. Pain is 
usually int^piifiimt and • is duo to uterine contractions. 
Somefiimes it is continuous, and the uterus when examined 
may be hard and unchanging in consistence ; at other times 
the whole process may be attended with little or no pain. 

After the discharge of 


bloorl (.lot. 


Nun ■sep.n.itfii 



Clored cervical 
canal 


.Pig. 8(5.—Ahovliifii: Stage 1. Ovum par- 
m tiallj detached, Cervix closed, (l^lgar.) 


the ovum from the 
uterus the pain ceases. 

On vaginal ex¬ 
am inatioir r//fa /| p^ott of 

Usually he recognised 
soon after the onset of 
t host* synipt oms. The 
student must recollect 
that in a multipara 
the external os is 
often patulous 
•• lh.4i.iary conditions, 
allowing of the intro¬ 
duction of the finger¬ 
tip into the cervical 
canal ; but the inter¬ 
nal os is never opened 
early in pregnancy 
except by active con¬ 
tractions. In, the. di- 


• . lating cental canal the finger will often feel a soft, somewhat 

bulging swelling, which may be a oldt of blood, or the louver.^ 
... pole of the ovum detached*from the uterine wfpl and lying 
*..• ’free in the lower part of the uterine cavity and cervix (Fig. 
,^i/87). Sometimes dictation of life cervix proceeds *irregu- 
/fi larly, thee external 1 os opening hist after the internal os has 

• —been already fully dilated ;• this offers some difficulties in 
’ *•, diagnoses, for thef condition of tlib cervix within the external 
;;/ os cannot well bo recognised. 

. ... When the cervical canal is sufficiently dilated, the ovum 

'through it by ;jthe uterine contractions, either 
w. entire'or in pieces*; an early ovum discharged in pieces may 




ABORTION 223 

escape notice unless all the blood and blood-clot passed by 
the patient is carefully examined. The uterus- rapidly' 
retracts and the cervix closes down, so that in A lew hours 

no trace of dilatation can bo detected, and the eon- 

* 

sis to rice of thp uterine body is firm. For several days a 
haemorrhagic discharge occurs, similar to the lochial discharge 
of the puerperium. 
and the uterus itself 
undergoes a process 
of involution sini ilar 
to puofyej^Mnvolu* 
tiou. If a portion 
of the ovum or do* 
eidua remains un- 
ex polled from the 
uterus, file lucmor- 
rhage will continue 
until it has boon got 
rid of and involu¬ 
tion will he anesled. 

A number of 
terms are in com¬ 
mon use in this 
country which are 
intended to de¬ 
scribe certain clini¬ 
cal varieties or 
phases of the pro¬ 
cess of abortion ; 
thus we speak of 
threatened abortion, inevitable abortion, incomplete abortion, > 
and mistted -abortion. * *• 

Threatened,Abortion.— Sometimes pain and haemorrhage v. 
occur .during early pregnancy, without, leading jtp dilatation '> 
oi : JJUe_cerv.L\. Caution must be exercised in attributing • 
these symptoms in all cases to threatened abortion, for they 
may result from a number of other causes-—€. 0 ., bleeding 
may not come from the body of the uterus at. aJI*Ji>ut frpift ': 
: some pane urrenfl.jfeSftSS of the S8XX&* suoh ** pr a- 

malig nant gro wth. And when the bleeding can be clearly 
traced *to the uterine cavity, abortion bf . no means, always \ 


IHoori riots 



Oo. ST.—Abortion : Stago It. Ovum almont. . 
ooinjflot#ly dotaelied .Cervix dilateilfLowo? 
Volo of Ovum protruding. _ (Ed£ar.) 

V 

*> , 
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ensues : it is certain that a good d eal s& tueuiouhag© may 
occu r in e^ rly pregnancy without causing detachment of tiie 


Decidua ca.pftula.rift 


Foetus 


Decidua 

vt id 



Placenta 


Hdp tiorrh i«i 
mt 3 dicicLjal 

yf “yvue 


O-^. intcmutr 


Carcmomatoue growth 
m Cjervax- - 


0 * externum 

' ' 

o 


Fu> 88 -Gravid Ut£nis (Fourth Month), showing extmsivo J)oaduul 
HU m<Jirhage without Deturhmeut'of »the Ovum (Uhuiug Cjosh 
H ospital Sfufeemo ) 

Theutarna was rtirovpd foi tan mom i ol thi uivix 
« ‘ 

-For example, hemorrhage may occur from the 
uddetaehed decidua jiy .-d ecidua l endo metritis, or in con- 
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ncction with g&rdiac <?r hepatipdisease of the mother. It is 
even possible that slight detachment pf some part of the 
ovum or the decidua itself may be repaired and the gestation 
allowed to continue. In Fig. 88 it is seen that considerable 
hoJIIlOlTlitlgO 1iaf3 occurred into the decidual space without 
separation of the ovum, which is intact, though somewhat 
compressed. Clinically, the bleeding in this case was attri¬ 
buted to the coincident malignant disease of the cervix. 
Whatever may be the explanation, it is certain from clinical 
experience that one or more smart haemorrhages in early 

t jregnrmcv. or (slight bleeding continued for several weeks, is 
lot incompatible with the completion of gestation and the 
birth of a healthy child. Pain and hannorrhage must there¬ 
fore never be regarded as certain indications of abortion 
unless they are accompanied by dilatation of the internal 
os, or the expulsion of some part of the ovum (foetal or 
maternal) ; when unaccompanied by those changes it is 
convenient to refer to the condition as threatened abortion. 
By suitable treatment the process can often be arrested herei 
and the danger averted. It is not uncommon, however, foil 
symptoms of threatened abortion to subside, and after ana 
interval to recur with greater severity. The condition must,! 
however, always bo regarded seriously, for alarming and! 
even fatal luemorrhage may occur from separation of anj 
early ovum without any attempt being made by the uterus! 
to evacuate its contents spontaneously. Such cases, being- 
unattended by dilatation of the cervix, are technically cases 1 ' 
of threatened at. oil ion. 

‘Inevitable Abortion.- -When *thc pains are regykfr and 
intermit tent, when the internal os commences te open, when 
the ovum has been detached and can be felt in the cervix, 
or when some portion of the decidua lias been expelled, the 
process of abortion cannot be arrested, and is therefore said* 
to b e m inevitable. It ia»uot in all cases easy to say whether or 
not an abortion is IfisVitalile, unless the«finger cap be passed 
up to the* internal os, or unless some parts of the ovum has 
been discharged and recognised. Sometimes, however, it is! 
possible to recognise uterine, contractions by. palpation, andj 
this forms a useful sign, for in threatened abortion the uterus 
does not contract sufficiently tp be recognisable oy palpation* 
During a contraction, the uterus become« uniformly hard uJ 
E.M. * 15 
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^consistence, and often a little irregular in shape ; the con¬ 
traction may be veryprolonged, lasting for seveial minutes. 
T p t,hp. early stagey this sign is sometimes ftseful in 

J diagnosis, but eventually dilatation of the cervix the 

m change upon which the recognition ot an inevitable abortion 
depends. Tin* dist uiction between threatened and inevitable* 



Fig S9 — Tw <> to Hum'Woks'A hoitiou r l lin (’b< uonu 

is paitj illy t<m it <1 with \ 1 JI 1 diiil has hetom utt icht d 
to a pie (0 of Wood (’lot 1 


[abortion is an important practical point, foi the two phase*! 
must be differently treated 

i Incomplete Abortion. -This name implies that some por¬ 
tion of the placenta os of the decichia has been let Etined m 
the uterus , the condition is also often termed f retention of 
products of conception ’ Ca.itlnuance of bleeding, with 
absence of the expieeted involution of tjhe uterus, are the chief 
symptoms ; to these may be added those of septic infection, 
if the cavity of the uterus has not been kept sterile. 

Missed Abortion .—This derm has already been ex¬ 
plained when describing the fleshy or cameo ils mole (p. # 148). 

s 
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Symptoms of threatened abortion occur, which subside,, and 
after a variable period a mole is expeHed. 

Anatomy of Abortion.—Thejspijcytiipn of the QYUm.YvteA 



Fig. 90.— Six Weeks’ Abortion^ The Ovum ha« escaped fr^mYhe Decidua 
Capsular is, the Chorion * has* ruptured, the Ammon ie entire*.; 
(Charing Cross Hospital Museum.) 


expelled depends partly upon its period of gestytion, and 
partly, upon the changes which it has previously undergone. 
The greaft ma-j^itv of aborted ova show no recognisable 1 

; they were.app^rentl^ .t^thy ypp to the 

'y . ■ ■ . >”/ : V 
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time of their expulsion. Others show yarious stages, of the 
bIgc&Lmole_previously described, or of the hydatidiform mole, 
these, of course, being[ ova of the first three months of gesta¬ 
tion. Older ova whieh possess a definite placenta, when 

retained, for some weeks after the death of the lustut*, show 

well-defined post-mortem changes, including those already 
described as pl&c<jutal infarcts. In some cases infection has 
occurred previous to the abortion, and the tissues of the 
ovum may then be expelled in a state of decomposition and 
having an offensive odour. 

Ova apparently healthy may be expelled entire—with or 
without the maternal coverings—or piecemeal. fTuring the 
first and second mouths the ovum, when thrown off, may 
carry with it all the decidual coverings, the whole contents 
of the uterus being thus evacuated en blue. More frequently 
the decidua capsularis is ruptured, and the ovum (chorion, 
amnion, and foetus) escapes and is expelled entire through 
the cervix (Figs. 89 and 90). The attachments of the chorion 
to the decidua are so delicate at this period that the force 
of the uterine contractions alone severs them completely. 
After the second month the chorion as well as the decidua is 
usually ruptured (Fig. 91) ; the amnion, being more elastic, 
usually resists, but it also may be ruptured, and then the 
foetus escapes and may be lost in the discharged blood. 
Often the chorion and decidua are so firmly attached to one 
another and to the uterus that n. portion of chorion remains, 
making the abortion incomplete ; this is more apt to occur 
with the placental chorion thaij with the chofion hove. 

The period of gestation to which the ovum belongs may 
be estimated from the size and characters of the foetus, or 
from the size of the chorionic sac wheu'entire. The size and 
characters of the fcetYis at different periods of development 
‘have been stated on p. 57 ; they form the best guide to the 
period of development of the ovum. When the f ictus has 
been lost other criteria must be relied upon. The size of the 
. unruptured chorionic sac is flic next best guide during 
the first, three moiflhs it is as follows * 


‘ 4th-week . . . about 1 X | of an inch ['I'o X 2 ran.). 

I 8th.. 2 X I jinches (5X4 cm,). 

f .l2th „ "41 x 4J „ Ml* X Hi cm.). 


cigl^h or ninth week the whole chorion is 
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covered with villi (Fig. 91) ; then those of the chorion laevef 
atrophy, ahcl TTy the end of the third month the discoulah 
placenta* has been definitely outlined# It seldom happens 
that a foetus of the size of three months’ development 
tficnpca recognition in a miscarriage. 

Differential Diagnosis.—Two other conditions resemble 



Fie. 91.—Two and a Half Months’ Abortion. (Charing Cross 

llof.|)itul Museum.) . 

. * 

abortion inasmuch as they arc characterised by the expulsion 
of a body from the uterus? with haemorrhage and*pain ; JheV 
arc (1) tubal gestation and (2) an intra-uterine polypus. 

(I) The former hois already been referred to (p^ 193). 
It has been pointed out that the structure of tire decidual 
membrane is identical in both uterine and-extra-uterine 
pregnancy, and therefore uterine abortion cannot be diag¬ 
nosed unless. structures recognisable as chorionic or jc afcfrl 
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have been excelled from thc^tyfcruB. (2) An in tra-uterine 
polypus Bometimes protrudes through the cervix, either 
with or without complete detachment. Haemorrhage, pain, 
Enlargement of the uterus, dilatation of the internal os, and 
•the presence of a. soft bulging swelling in the cervical canal . 
may appear to justify a diagnosis of inevitable abortion. 
But further inquiry and examination will serve to dis¬ 
tinguish the two, for with a polypus there will be a history 
of haemorrh age, not amenorrhoea, and the customary signs ? 
^p d sy m p tonis of pregnancy will , bo absent. 

It must also be borne in mind that during menstruation ‘t 
the uterus undergoes changes similar to those found at the 
beginning of an abortion, i.e., the uterine body is softened, 
and the cervix undergoes slight dilatation. In the case of 
women who menstruate irregularly, the occurrence of bleed- 
ipg after a prolonged interval may be regarded as an abor¬ 
tion unless attention is paid to the points just mentioned. 
During a menstrual period no membrane is discharged 
except in the rare cases of “membranous dysmcnorrluca.” 
and in these cases the membrane can be distinguished by 
microscopic examination from the decidua of pregnancy. 

Treatment.—Prophylactic treatment is naturally of 
great importance. Many of the conditions described as 
syyigjnic causes of abortion arc capable of being cured by 
•• appropriate treatment. Syphilis is perhaps the most impoi- 
; tant of these, and the necessity of treating both parents in 
such cases has been already mentioned. The biological 
r bipod test introduced by Wasserpmnn will enable a diagnosis 
\ pf this condition to be made whenever it exists in either 
• parent. Careful management of pregnancy in the early 
: months may obviate certain of the traumatic causes ; and 


. it is a popular belief, Which is supported to some extent by 
^finical experience, that the menstrual epochs c are times of 
. greater danger, when uYiusual precautions are required.' In 
vfc&sos of decidual endbmetritis and of repeated abortion for. 
Jwhich no systemic or local cahse can be found, ftprnttag o 
vjfof the uterus is lustful. If the least suspicion of syphilitic 
k: taint exists in such cases, specific treatment should also be 
Sffully carried put. ... , i 

' Ah important point in prophylaxis is that lgffil examiaa-/ f 
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conducted with jgreat care and, gentleness, and should jiot 
be repeated unnecessarily. In cases of backward displace¬ 
ment unaccompanied by symptoms, abortion lias frequently 
been caused by attempts to replace the uterus ; replace¬ 
ment, it wilf be recollected, is unnecessary until definite 
symptoms supervene, and should, therefore* be avoided. 

In threatened abortion the object of treatment is to 
Wres t the process ; in inevitable abortion the object is .to 
assist it. 

*~~TJireattntd abvrliou is accordingly treated by confining 


• 'V 


the patieqt strictly to bed , by avoiding as far as possible all 
forms of exertion and excitement, and by the administration 
of Noioeal.trnatmfint should be adopted. After ■ 

the first examination from which it ha-< been recognised that v, 
the abortion is not inevitable, no further vaginal examination 
should be made unless the ca^e proceeds unfavourably. The - 
(j jet should be kept and no aleohol given ; the bow^lajJLftfc 
allowed to become confined. Various sedative drugs may be 
administered, some of which arc general, others special in., 
their action. The most generally useful drug is opium, and t/ 
l the treatment may be commenced with a hypodermic injec¬ 
tion of a quarter of a grain of morphia, and the action of the * - 
drug maintained for two or three days by small repeated . 
Rioses of opium pill or laudanum. Bromide of potassium ; 
ancLohioral hydrate are useful in patients of excitable tem- ; 
perament. Certain drugs are Relieved to exert- a specific, 
sedative effect upon the uterus ; among them may be men- ./ 
tioned vibumufa, cannabis indica, and ergot in small doses 
jit must, however, be admitted that the evidence of such an. 
'effect is unsatisfactory. After a threatened abortion the 
patient should be kejjf in bed for at least a week aft^r all . 
bleeding has ccasecT TTtJie symptoms recur*tTie same rule 
mustbe. strictly followed. . * 

4,iJ.ase^of. threatened abortion.maj at any time becomes v 
mpvitabl &^xequiring a.pxoxnpk c hanga Qptr eatmeot. In anyj 
case where the amount of bleeding is sufficiently profuse - 
eriously to affect the patient's condition* the treatment of ; 
[inevitable abortion must be adopted, even if there is no . 
(dilatation of the cervix. r , . - \ 

' many cases this prooesg-will pro- ' 

c eed naturally , and terminate without any interference on . 
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the part of the medical practitioner, and with a. perfectly 
favourable result. Under such circumstances nothing is 
required beyond the administration of got iq full doses (one 
drachmof liquid extract, or 3 gr. of ergotine every four hours), 
which is useful in stimulating the uterus, preventing retention 
of fragments of the decidua or ovum, and ensuring proper 
retraeti on afterwards. 

In conducting even the simplest case of inevitable 
abortion two points are of the greatest importance. Firstly, 
fjJ Lhto Qd-cloL and blood-stained coverings must be carefully 
exaiiiiii^d, as the uterine contents may be, < l iso hailed 'piece¬ 
meal ; the nurse must accordingly be instructed to save 
everything for the inspection of thi' medical attendant. 



l-'io. 92. Sims’ Speculum. 


Stgaudly, Iho strictest artfiseptie precautions must be 
observed throughout. "* m 

It^nust be understood tjpitthe management of an abor¬ 
tion calls for the greatest, possible* care in the prevention of 
infection, and the antiseptic routine to be described later on 
for the management of normal labour (sec p. 308) must be 
applied just as thoroughly and conscientiously to a case of 
-’abortion. The results of infection ijiay be quite as serious or 
even as disastrous as those of ordinary puerperal infection. 
r I nter ference during the course of an inevitable abortion 
may. become necessary from excessive hainorrjiage, from 
rise, of temperatur e, or frgipjmbiUty oi the.uterus completely 
tojaxpeljls .contents (incomplete abortion). Ilteynorrhaye may 
become profuse or even dangerous at any stage of the pro¬ 
cess ; it Is of course due in the early stages to the separation 
of t the ovum from* the uterine wall and the consequent 
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rupture of maternal vessels. The haemorrhage abates to some 
extent when the ovum has been completely separated, even 
when it is not yet expelled from the uterine cavity ; but 
while any portion remains undetached it will continue. 
Ri.se of temperghire during a miscarriage necessarily arouses 
suspicion of infection, and is always to be regarded as an 
indication for terminating the process by immediate evacua¬ 
tion of the uterus in the manner described below*. Finally, 
from slow dilatation of the cervix, from morbid adhesion of 
some part of the ovum, or from weak contractions the abortion 
may be jnuch a 1 clayed a* to require interference. In 
abortion occurring during the first two months there is con¬ 
siderable iisk of retention of a portion or even of the whole 
of the decidua. Unless the. whole* of this membrane is 



Kin. -l*Vnton's 



I'tori no l)ilator. 


bund in the discharges, the ease should be? treated as an 
ncomplete abortion in the manner described below, Re-, 
taihed decidua is a fertile.source of luemor 
predisposes to septic infection. 

Whenever surgical interference is required to terminate 
a miscarriage the method adopted should be the same, 
viz., imrpediatp evacuation of the uterus under anaesthesia. 
In former coitions of this work vaginal and cervical plugging 
(tamponade) was recommended when the cervix was not* 
sufficiently dilated to admit pf*the passage of the foetus and 
placenta. Increasing experience of this method has shown 
that certain disadvantages which are inseparable from it far 
outweigh its advantages. These are (1) that it cannot,he 
carried out with efficientascpsis, and wffiile in the vagina the 
plug i{? liable to become infected ; (2) the method is *)nw 


rha^e, a«d also 
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and un.cerJ 5 .in, and frequently ends in incomplete evacuation 
;ofthe contents, so that an operation becomes necessary after 
rn.il; on the other liquid the method of immediate evacuation 



Fio. 94.- 

> t 


__ of the Bladder from the front of tke Cervix 

to the l£vel of the IItero-vesical Pouch. 



is easy, rapid and certain, anct can be carried out under 
j&fficicnt ^sepsis. y«giiiAl plugging ^hould , therefore. not.be 
dftnf ruPwmrfla-are impracticable. - 
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Sims, and then seized with vol ^llu m forceps. The vaginal 1 
walls and cervix are next swabbed with tincture of iodipe . 
Rapid dilatation may bo performed by mpans of gradua ted \ 
mortal cervical dilators (Fig. 93) until the index.&lger can be 
introduced easifv into the uterus. This will allow sufficient 
room to remove a two and a half months’ miscarriage; for ' 
cases more advanced than this incision of the cervix may 
be practised as in vaginal Cioxarean section (Fig. 94). Ifo e } 
uterine.body should then be gently pressed down with~one 
baud, above the pubes, until the finger in the cervix can be 
worked fho^ughly ijito the cavity. The ovum must next) 
bo completely detached with the finger-tip, special attention 
being paid to the uterine angles. The finger should then be. 
removed from the uterus, and by compressing the uterine 
body between the external hand and two fingers in the 



vagina, the whole contents may be squeezed out. If this : 
should not succeed, a pair of blunt ovum forceps (Fig. 95) ■ 
may be passed fnto the uterus and the ovum removed 
gontJy. * * - . V 

-ilt is difficult to detach the decidual membraip with the • 
finger, and a sharp flushing curette should be next employed ’ 
•to detach and remove it. The curette must be used with , 
geqtjenesk; and the whole uterine wall scraped from above l 
dow&w&rd’s ; large pieces of thick membrane will thus bo v. 
removed. The f ing er should then be passed again,to make 
sure that the uterus has been Completely emptied; NeJit 
ithe empty uterus is massaged firmly between two or three >' 
fingers passed into the vagina and the other han<£ placed * 
above the pubes, and to do this properly the organ should be : 
first, artteverted. This squeezes out blood and promotes j 
uterine retraction, thus arresting haemorrhage. v 
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Finally, both the uterus and vagina should be carefully 
' touched with a hot antiseptic solution. sUldl <IS J.ysol, cl 
drachm to a quart#(temperature 120° Fahr.). and the vagina 
‘ loosely plugged with iodoform gauze. r riie stric test antiseptic 
precautions are called for in performing this simple operation; 
the vulva should be shaved and swabbed with tincture of 
iodine, the vaginal walls swabbed with it also, and sterilised 
Tubber gloves should be used by the operator. 

Septic Abortion. —Evacuation ol’ the uterus by this method 
should be practically devoid of risk under ordinary condi¬ 
tions. Occasionally, however, cases come first junior treat¬ 
ment after acute septic infection has occurred, and t he whole 
or a part of the ovum is still in the uterus. The greater 
number of such case?; arc the work of criminal abortionists. 
The process of clearing out the uterus is then attended by 
considerable danger, for in detaching the placenta or mem¬ 
branes blood vessels are laid open into which infective, 
material may find direct access during the operation. In this 
way the generalisation of the infective process is actually 
assisted. Nevertheless it is sound practice to follow the 
surgical rule tlvat actively infected ca\ities must always be 
cleared of their contents and freely drained. In performing 
the operation under these conditions cutting or...sharp 
scraping instruments should be avoided, and the uterus 
“ cleared out with the finger alone or aided only by a blunt 
curette. A septic uterus ofco nmmr bo plugged, as froe 

drainage is essential. 

'fhe differ -treatment of ^ abortion is conducted upon the 
s ame p rinciples as the normal pncrperiuui (p. 542). Women 
of the poorer classes often pay little* or no attention to a 
miscarriage ; they do not. seek medical advice, nor do they 
consider that, a subsequent period of rest, is necessary. But 
many, forms of chronic pelvic inflammation arise from a 
neglected miscarriage, and it is the medical m^n’s duty to 
• enforce proper management and an adequate period—at 
least ten days--of rest in bed. 

fteath and Retention of the Foetus in Utero 

• ■; 

• When an ovum perishes in utero during the first three 
Q£iau£-inon^^ the cause is usually to be found 
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in the changes described in connection with fleshy or 
hydafidiforin mol es. At a later period it is not infrequent 
for the foetus to perish in ute.ro from various causes which do 



Fro. 9C.-*-A* Complete Ovum of* Thro a Months. Development-, retained 
for Nomo vpw'ks after death. (Charing Cross L^ospital Museum.) 

An opcnlm: 1ms boon turnip in tin; i-liorton lo niton the fti-tun in the amniotic sap. 


not lead to the production of gross anatomical change;* in the 
placenta or membranes (Fig. 96). In eases of acute infection 
from the maternal blood, as may occur, for example, in 
typhoid fever, the ovum is usually expelled at once. In other 
cases the ovum may be retained in ntero* for many weeks 
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/before being expelled, and it then undergoes a series of 
'well-defined changes which are practically the same at all 
. periods of pregnancy. Recent observations have shown that 
syphilitic changes can be found in a large proportion of 
‘ such rova. 

Thecesults of retention of a dead ovum in ulero vary with 
the conditions present. Infection of the ovum is very rare, 
and is only found in cases where the membranes have rup¬ 
tured, the liquor aranii has escaped, and an open channel is 
left through which vaginal organisms may enter the ovum. 

. Under all other conditions the changes are nou-infective. 

The embryo (first and second months) may entirely dis- 
! appear by autolysis and absorption. At later periods the 
: foetus at first undergoes m ac er a tion from tin* action of the 
• surrounding fluid. The epidermis becomes sodden, bulhc 
! form fteneath it, and finally it is shed in pieces. Gradual 
absorption of liquor ainnii may then occur, and later of the 
;• fluid constituents of the embryonic tissues also. The foetus 
| then becomes shrivelled, or mummified, the hopes standing 


; out clearly beneath the thin integuments. The fxuLuji 
^pa pq raceus already described exemplifies this change also. 
I During the process of maceration the liquor amnii becomes 
{turbid and discoloured ; later it is more or less completely 


‘absorbed. 


The detailed changes which occur are as follows :— 

The body is shrunken,and the skin lax and loose. Sub¬ 


cuticular bullae are formed containing discoloured turbid 


s. fluid ; these rupture, and after shedding of the detached 
cuticle, dark red moist areas of the cutis become exposed. 
The body cavities contain turbid reddish fluid in moderate 
quantity. The articular ligaments become softened, allow- 
V mg free separation bf the bones to occur ; thus the trunk may 
• become elongated, and the skull bones may be made to over- 
;• lap, and ride easily upon one another. The solid viscera are 
y softened and ultimately become diffluent. The umbilical 
: cord is stained and is unusually thick from softening of 
^Wharton’s jelly. 0 The liquor amnii is relatively scanty in 
* amounkand, discoloured. The placenta is often extensively 
;f|in faro ted, Ipit this is an anfe-mortem change. Its tissues do 
y^not soften and liquefy hkb those of the foetus. Attempts 
: been without much success, to obtain evidence 
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of tho rate at which these changes progress but up to the' 
present time no reliable data' can be given. Occasionally, 
absorption Into the maternal circulation # of toxic products 
occurs, giving rise to fever, debility, malaria, and other more/ - 
or less definite'symptoms of toxaemia. . 

The placenta and membranes undergo non-putrefactiye 
necrosis, the extra-placental structures being first affected. 
The' umbilical vessels on the placental surface become 
thrombosed. The placental tissues preserve their vitality 
much longer, because the maternal circulation is only 
gradually cut off, and the villi therefore remain in contact , 
with the nonrtai source of their nutrition. Gradually, how¬ 
ever, the in tor-villous spaces become blocked by thrombosis, 
tho villi necrose and lose all traces of their characteristic 


structures, until they become mere areas of structureless 
dfbris, preserving only their original shape. Lastly,"exten¬ 
sive fatty and calcareous degenerations occur in all the tissues. 
In ova. altered in this manner by post-mortem changes, it is 
extremely difficult to determine the primary lesion which 
caused ihe death of the Lotus. 

The clinical diagnosis of death of the foetus in litero can , 
only be established by repeated examinations. The most 
reliable sign is cessation of growth of the uterus, and at least 
a fortnight is required to determine this with certainty, the ■ 
normal rate of growth being about J inch a week. -Often 
an actual diminution in size, from absorption of the fluid- 
port ion of the ovum, can be made out after some weeks. 
The uterus is usually lax and flaccid, and it is difficult- to 
excite contractions by manipulating it. During tbg *last 
three months absence, on repeated examinatiohs, o.f Jbhe 
hjBflrt-spunds is important, but ;io conclusion can be drawn • 
from failure to hear them on a single occasion. Resol ution 
of breast-changes can sometimes be made out, and is often 
remarked \)~y* the patient herself. Cfissjftion of foetal U iov o- 
nuafits will be observed by thp mother, bu If these must not be 
accepted as conclusive evidencef unless confirmed by othe’r 
signs. Other symptoms, such as a f^ljngj^ ; 

l^Ji^^orngn^ sl igh t l i aise 

may be complained of. Sometimes a brow nish discharge 
from the uterus is observed, consisting .of thp ljgpefied dibris 
of bloocLclot or decidual tissue, but it is exteemely rarp jfaEjy 
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dead ovum to undergo putrefaction in utero, except as the 
result of intra-uterine manipulation. 

The UsatoiWRl is expectant in non-infective eases. Spon¬ 
taneous expulsion vill occur sooner or later, and there is no 
reason for interference except the patient’s n/ltural desire to 
get her labour over. At the same time it must he remembered 
that local signs of putrefaction render necessary immediate 
evacuation of the uterus. 



Part III 


NORMAL LABOUR 


La hour is the process by which a foetus of viable age is - 
expelled from the uterus. Labour varies greatly in duration, 
in severity, and in the amount of risk to mother and child. 

E w hieh it involves. By a normal labour is meant £ CRse iiJ, 
r hich the foetus presents by the vertex, and which terminates 
aturally, without, artificial aid and without complications. 
Presentation is not the only criterion of normal labour, for 
even when the presentation is normal, complications may 
arise which carry the case at once into the category of 
abnormal labour. It follows that abnormal labour is some¬ 
what difficult to define, but for practical purposes we may,, 
include under this designation all cases in which some other . 
part than the vertex presents, and all vertex cases in which, 
complications of maternal or foetal origin arise. 

Within the class of normal labour many conditions must 
be recognised which affect, the degree of difficulty which may 
be encountered. Generally speaking a first labour is more 
prolonged and more difficult than subsequent ones ; a woman 
in lw$ first labour is conveniently designated as a 'primi'para, 
in later confinements as a muUipara. Another factor of con¬ 
siderable importance is aqe ; fr?>m eighteen to twenty three 
years is the age at which the first labour may be expected to 
run the easiest and most favourable course. A primiffctra of 
over twenty-six years of age encounters greater risks, which 
steadily increase in gravity as age advances. From sixteen* 
to eighteen years of age the difficulties are not materially 
greater than normal, but below sixteen*there is yiore risk df 
serious laceration. • , 

The date at which, labour may he expected is difficult, to 
determine. The average duration of pregnancy ill women, is 
generally believed to be forty weeks . This, however, is an 
estimate which is necessarily approximate no s t precise. The 
moment at which pregnancy begins, »\e% the fertilisation of 
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the ovum, cannot be determined, and it is here that abundant 
room for error must, bo admitted. The data available in 
determining the. beginning of pregnancy are : (f) the last 
mengtrua} .period ; (2) the sexual .congress. # It has been 
already mentioned that the relation of the former to the act 
of fertilisation is quite unknown ; the relation of the latter is 
of service only when a single act of coitus has occurred, and 
. even then we do not know how long an interval may have 
elapsed between the deposition of the spermatozoa in the 
. vagina and the fertilisation of the ovum. For practical pur¬ 
poses therefore these data cannot be .relied upon, and 
allowance must be made in the estimate for the unavoid¬ 
able inaccuracy. The ‘ calculated ’ date at which labour 
may be expected is taken to be 280 days (forty weeks) after 
the commencement of menstruation. This must not, how¬ 
ever, be regarded as an exact date, but as the central point 
of a period of probability ranging from the 274th to the 
280th day. The calculation may be made as follows : Last 
menstruation January 31 to February «. 


February . 

• 

• 

. 28 

March 

• 


. 31 

April. 

- 


. 30 

May - 

• 


. 31 

,1 uno . 

s 


30 

July . 

• C 


. 31 

August 

• 

• 

. 31 

September . 

< 

• 

. 30 

October 

V 


. 31 

November . 

• 

• 

7 

280 


/Therefore the eonlinemcnt may be expected to. take place 
' between November 2 and 12. Labour may occur at an earlier 
period than forty weeks when it is said to be pre mature ; 
many of such cases arc due to pathological conditions, but 
sometimes no cause can be assigned. On the other hand the 
onset of labour may be delayed considerably beyond the 
normal period, when it is said to be posting lure. It is very 
uncommon for the calculated duration of pregnancy to 
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exceed 300 days, but an instance has been recorded by von 
YVinckcl in which it was 322 (Jays. Owing to the difficulties 
referred to above an exact estimate of •post maturity is im¬ 
possible. Tabulation may. however, be controlled by two 
other factors •„ («) the length and weight.foetus, which 
considerably exceed the normal ; (6) the condition of the 
f<et al centres of ossification as determined by radiography ; 
these have been worked out. bv Keith for the normal foetus at 
term, and a considerable advance upon his data may be 
accepted as evidence of post maturity. The details cannot 
be discussed hero.* 

It is obvious that while the birth of a premature child 
will be easier, the delivery of a child whose weight and size 
greatly exceed the normal will be attended by increased risks,! 
and consequently the subject of pustmaturity is not.withoutl 
clinical importance. It will be again referred to in connection 
with the induelion of premature labour (p. t>53). 

The Onset of Labour.—The signs by which the onset 
of labour is recognised must be clearly understood. They 
are (I) painful uterine contractions: (2) slight uterine 
Inemonbage-- the ‘show*; (3) commencing dilatation of 
the internal os ; (4) formation of the * hag of waters.’ 

(I) Painful Clrrinr ('oulmdions (Labour Pains).— 


Reference lias already been made to the fact that during the. 
second half of pregnancy intermittent contractions, recog-t 
nisahle on palpation, occur in tl*e wall of the gravid uterus.^ 
The patient is unconscious of them, and they produce no, 
effect upon the cervix or ovum.. At ‘ term J these eoutrac- • 
tiohs change their character and become labour ■^pains ; 
usually the transformation is gradual, vague transient ab¬ 


dominal pain being complained of by the patient for several 5 
ulays ; sometimes, however, a rapid or sudden onset of labour! 
;$>ainri will be met with. At first t.hey # are slight, lasting fori" 
jbnly half ft minute, and separated by intervals of fifteen to] 
jfchirty minutes : they are then felt chiefly in the* abdomen.S’ 
iMore or less rapidly they increase in frequency, severity, and! 


duration. If the abdomen is palpated during a pain, the* 
Iprhole uterus will be felt to harden and become mote clearly* 
'defined in outline. ^ • 


In women expecting to be confined, colicky abdominal 
pains, which may sometimes be mistaken by the patient fpr 
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labour pains, are apt to occur from such trivial causes as 
dyspepsia and constipation. They have received the some¬ 
what inept name of • fal^^pai.os.’ Pain of this description is 
not accompanie d by dilatation of tli£ internal os or contrac- 



Fia. 97.—Cervix of a Multipara at Term, before Commencement of 

Labour. Prom a Frozen Section. (Varnier.) 

* 


tion of the uterus , and need therefore never be mistaken for 
labour; it is best treated 1)> V an aperient or an enema. 

(2) TheJ^Show 5 is a discharge of slight ly blood-stamed 
mucus. ZL*he mucus comes from the pjgpipfll mucosa , which 
sbetetes abundantly during labour ; the slight haemorrhage 
com es from fV '° JflTOfc lt Qrin ^_f 1 1 where the com* 
mence»Dient of" dotation ...causes a 
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membrane s. It is almost invariably met with at.the onset: 
of labour. .. ' 

(3) Dilatation of the Internal Os .—T fre usual condi tion^ 
the cervix at term, before the onset of labour, is shown in 
Fig. 97. From this figure it will be seen that the cervix isnot 
shortened ; the canal is intact and closed at both ends. In 
a mult ipara the external os is sometimes patulou8, admittiiig 
the tip of the index finger, but even then the internal os will 
usually be found closed before labour. The alterations 
induced by the onset of labour are shown in Fig. 98, where it 
will be seen that the cervix is shortened, and the canal open 


a / :a, * 3 Amrtiobic fluid 
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Ftcs. 9S. -Cervix <V a Multipara who diod of Eclampbla at the beginning ■ 
of Labour. From a Sceliou. (V’arnier.) 9 • 

* , * 
at both_ends, the internal os being rather wider thar^the 

external. These figured represent the actual conditions found 

in frozen sections of women who died, the former before 

labour, the latter soon after its commencement; they have* 

therefore the value of pfecise anatomical observations. It 

will be noticed that the dilatation of tho internal os is of 

necessity accompanied by a corresponding stretching of' the 

lowest part of the lower uterin^ segment.* Notwitjjatan^iiig 

what has just been said, tho internal os is not infrequently 

found dilated sufficiently to admit the finger tip in women 

who are not in labou r ; this Js more frequently fo und jn. a 

multfoara than in aprinppata. In someoases it is the result t 
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'of a false start, a few effective pains having occurred and then 
died away. Ill Olliers there in no history of definite pains 
having been felt., and this slightly patulous condition of 
the internal os may 'appear two or three weeks before labour 
actually sets in. 

The position is, therefore, that, while..a^lQse(l.CCiyix.is a 
^reliable sign that labour.has not begun, a slightly patulous 
QpJYix may be found ill a woman who is not in labour.^'- 

(4) Formation of the ‘ Bay of Water*.' - -When the cervix 
opens, the lower pole of the foetal membranes (chorion and 
amnion), which has been already detached by stretching of 
the lower uterine segment, being unsupported,’ tends to 
bulge into the cervical canal. It contains a little liquor 
aninii which has passed below the presenting part, and it has 
therefore received the name of tin* ‘ bag of waters.' When 
the finger is passed into the cervix during a pain, this bag will 
1)C found to be convex in outline and tense in consistence ; 

- 'T* m 4, **• - 

as the pain passes off it becomes less tense and less distinct, 
and may even disappear altogether as the membranes come 
into contact again with the head. 

Notwithstanding these points, it- is at times somewhat 
difficult to decide from a single examinat ion whether a patient 
is actually in labour or not. Pains sufficient to open the 
internal os may occur and then cease, several days or even 
two or three weeks elapsing before the actual onset of labour. 
Again, the patient may complain of intermittent pains, and 
uterine contractions may actually be felt on palpation, yet 
there may be no dilatation of the cervix at*all. It follows', 
that .^cither painful contractions alone, nor dilatation. of 
.the..,cervix alone, suffices for recognising that labour is 
• actually in progress. But if with intermittent pains and 
1 dila tation, the bag of waters is felt to grow tense during the 
tipaif ^an d to relax during the interval, the diagnosis of labour 
■is. certain. Yet after labour has actually begun the process is 
/ sometimes ^susp ended. and the pains do not start again until 
Jan interval of several days has elapsed. 

The Stages of ‘Labour.— In this countiy it is usual to 
divide the process of labour into three stages. In most 
instances these stages can be clinically defined with approxi¬ 
mate accuracy, but sometimes cases occur in which this is 
impossible. « 
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First Stage, or Stage of Dilatation .—This gtage is pre¬ 

paratory to the actual process of birth—i.e., the expulsion of 

the fcetus’from the uterus. Tt consists^ in the dilatation or 
canalisation of the lower uterine segment and cervix. 
Clinically its progress can be judged by the changes taking 
place in the os externum, the cervix, and the bag of waters. 

Even when in a multipara the external os is patulous at 
the commencement of labour the vaginal portion of the cervix 
fs distinctly felt forming a projection of about half an inch in 
length. As the internal os opens the upper part- of the cer¬ 
vical tonal heroines merged in the lower uterine segment; 

|as the dilatation progresses, more of the cervix becomes thus 
‘ taken up ' into the uterus, and this change can bo detected 
bx-the linger .as a shortening of the cervical projection on 
vaginal examination. When no definite cervical projection 
cau be fell the cervix is said to be c taken up,' although the 
external os may still he only partially dilated. In a primi-> 
gravida the os externum sometimes remains very small after 
the cervical canal has become merged in the lower segment ; 
the head then distends the cervical canal, the walls of which 
become tightly stretched over it. The os is then felt as a 
small aperture with firm edges upon the summit of the con¬ 
vexity formed by the? distended cervix, which has been 5 
completely ‘ taken up.’ Hut as a rule the hag of waters 
bulges slightly through the dilating external os in the shape 
of an inverted watch-glass (Fqjs. 98 and 99) ; the amount 
of fluid it contains varies considerably, and upon this its 
size and shape Uepcnd. During the intervals when the bag 
is-lax the foetal head can he*distinctly felt thrcpfgh it. 
When, as sometimes happens, the membranes rupture before 
the onset of labour, ho bag .is as a rule formed, although 
exceptions to this may he met with* (see p. 453). Wjien 
dilatation is complete, the diameter of the cervical canal is* 
nearfy four inches, the presenting part occupies the whole 
cervical canal, and the edges of the os fcxternun\ can be felt 
surrounding it. At this pertod the bag of waters usually 
ruptures spontaneously, and a. certain* amount. of liquor 
amnii escapes, but the greater part is retained in Jhe uterus, 
the presenting part filling the lower uterine segment and 
thus acting as a ball-valve. Sometimes, however, rupture 
of th§ membranes occurs prematurely in. the first stage ; or 



NORMAL LABOUR 


£ 4 & 

on the other band, it may be delayed until the second stage 
ie Considerably advanced ; in exceptional cases it may not 
occur at all, the bag^ protruding at the vulva and the head 
being still enclosed in the membranes. As a rule, however* 
in^such cases the chorion ruptures, allowing tjie amnion to 
protrude through.it, and it is the latter membrane alone 
which presents at the vulva. 

The .duration of .this stage is variable, being usually 



Flo. 99.—Ibid of th< Fie-t htago oi Ltbom. 'Llic Lowor l^tenuc Seg¬ 
ment, Cemx, and l/ppei I’.ut of tho A agifia are dilated (Modihod 
from Ribomonl-1 >os^.iigne‘. and I.Vp.igo ) 

much longer in a pr imipai a than in a mjuUipara. Its average 
may be stated as sixt een Jipurs in the iornier, and feight 
hours in the latter. 1 The patient suffers throughout from 
' i ntermittent pa in, felt chiefly in the abdomen, occurring at 
. more or less regulaf intervals of from three to five minute s ; 
frequently .there is vpnpt.ipfr in this stage butthe | 
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Flo. 100.— Section showing tJio fitcong Stage of Labour. THfe Oa is fully 
dilated, and the uuruptured Bag of Waters presents at the Vulva. 
The Uterus is thrown forwards away from the flpine, and no Sinuses 
are aeon in the Uterine Wall, showiup that death occiined during a 
contraction Bnd passed into rigor moms. 1 . (Braune, from* Barbour’s. 
t Anatomy of Labour.) . 


JYhtr .—Flexion is deficient; the right arm. lies under-the chin; internal 
potation. it nearly complete. , • . 
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on tW other iian^uptore o£ the membranes or not i it en^s 
is copsiderablnple^ expulsion of the child from the birth- 

pccur at i p 1 

beihe " ^ 



Of h'ATLRS 


• VlO. 101.— Section showing th(; Kml of flic Second Stafre of Lalxmr. The 
Axis of the Uterus is parallel t<5 tho Spine, and the Sinuses in the Wall 
are open, showing tluit death occurred during relaxation. 1 (Cliiara, 
from Barbour’s Anatomy of Lalxmr.) 


pap al_ The. presenting part is* now passing from the cervix < 
into the vagina, and on examination the lip of the os' 

\ . —Flexion”is*deflcicnt ; the head lies in tho transverse diameter. 
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gU&myra cannot bejEclt-jioateriorly,,huLia still.,within jeash 
ajuiuoiid»y. it. will be observed that during this stage the 
yagiea beComes gradually dilated fron^ above downwards 

(Fig. 100) by the passage through it of the head and body 

of the fcotus. * The condition of the birth-canal towards tlje 
end oi the second stage, but before the actual expulsion of 
the child, is seen in Fig. 101. which shows that the uteru s. 



Fie. 11)2.— Kirill of Hoad : •Scalp appearing at Vulva. 
(Wlutridiro Williams.) • 

S5£yjS.;w4 vagina have ‘been merged into a single brqad 
channel, the boundaries .between the* component parts 
having been obliterated. • 

The expulsion of the child is accomplished by the uterus, 
strongly reinforced by the voluntary muscles, which are 
vigorously used by the patient. The particip^ tigg pf ' 

JJbuushicC iactor in c^idiifrihG 
taUWllS«fsatUJC9 -<* IbcL pain* .of-the seeond*aUg«. The onset 
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jO&each pain is accompanied by a deep inspiration; followed 
by straining or ‘ bearing..do - wn,’ in which tho patient holds 
her breath and employs her diaphragm, abdominal and back 
muscles, and sometimes apparently all the muscles in her 
. body. The face becomes congested, the pLUisayniifikcngd, she 
perspires a little and gggggs deeply during the pains. They 
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Fig. 103.— 


Birth ot Head : Vulva ctmiplckdy dilated. 
(Whitridgo WiHiaina.) 


last much longer and recur more frequently than those of 
the first stage. c t 

' M / in the head reaches the pelvic floor, the first, change 
observed in the external genitals is stretching of the perineal 
body,, which during the pains becomes somewhat convex 
externally and lengthened from anus to vulva (Fig. 102). 
#ext the fijWfl hfiCflam and the 

jbairy scalp appears at the vulva (Fig. 103).. As each pain 
passes off, the parts resume Uheir normal appearance* When 
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qg&lotwo l.TJ igiouniafitte . 
becomes greatly thinned as the vulva stretches, and a certain 
amount of laceration of the posterior wall of the ostium, 
vaginae may be expected to occur. This usually also involves 
the lower part of the posterior vaginal wall and at times the 
perineal body, which may in some instances bG tom Up tO Or 
including the anus. The actual expulsion of the head in 
a primipara is accomplished by a very prolonged and severe 
contraction, or by a series of powerful contractions, accom¬ 
panied* by violent ^training. 

A short paus e then occurs, to be succeeded in twft or tfagge 
piinut.es by a return of the pains, which expel first the 
shoulders, and then the trunk and lower extremities. In the 
case, of a large foetus, the expulsion of the shoulders may 
cause as much laceration of the vulva as the delivery of the 
head. As the body escapes a rush of blood-stained liquor 
amnii follows, representing the portion of fluid which has 
been retained in the uterus along with the trunk and limbs.: 
The second stage lasts on an average three hours in # a p_ryni- 
para; in a multipaia it is often vwy“sTidffTlasting only 
ten to fifteen minutes when the uterus acts powerfully ; but • 
Jit may last very much longer than this when the pains are 
relatively feeble. 

Third Stage, or Delivery of the After-birth .—The after¬ 
birth consists of the placenta,,umbilical cord, and mem- . 
branes ; the latter include the amnion, chorion, and some¬ 
times the remains of the decidua vera. ^ 

• Following upon the expulsion of the foetus, the-uterus 
undergoes a sudden and striking diminution in sizeT' The 
fundus now lies about the level of the umbilicus, arid the 
uterus appears to be about as large a£ tfie foetaf head. It 
will be observed to vary gradually in consistence, becoming* 
alterrlately harder and softer to the touch : this signifies that 
intermittent ..cgntcactjoriS:,are conjmu^ 

__ _ __ic pati ent is 

nTThom 


sr a period varying on an average from tep to 
certain changes occur which indicate that the 
pla centa has been detached from tl^p uterine w^I.and driven 
intqjthe lower uterine segment and cervix,' or into the vagina. 
The uterus becomes smaller, harder, moif> glQjmlar in shape j 


r- 
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and more freely movable from side to side ; the l&yel of the 
iuudus, which is hard and retracted, jtifc&s. while the lower 
segment, now ylainly, felt above the pubes, is soft and bulging 
'•from the presence in it of the placenta. It may also bo 
^noticed that the length of the umbilical cord lying outside 
the vulva is greater than before. A certain amount of 
^ffi ynprrhitp p always accompanies the process of separation 
of the placenta. Expulsion is usually accomplished by a 
voluntary effort on the part of the patient, when the placenta 
appears at the vulva, and can he withdrawn by tlu$ atten¬ 
dant ; a considerable amount of blood-clot often follows it. 

The uterus is now about the size of a c ricke t -ball , and 
should remain almost uniformly firm a»d*TiawT; T out for 
■some hours after labour intermittent spontaneous contraction 
hind relaxation can often be recognised, and while these 
•continue there is a risk of haemorrhage. 

The Anatomy and Physiology of the First and 
Second Stages of Labour. 

In this section will be described (I.) the maternal passages 
and the effects of labour upon them ; (11.) the foetus at term 
and the effects of labour upon it ; (1if.) the forces of labour, 
their mode of action, and their influence upon the general 
physiological functions of the mother. 

1. The Maternal Passages. -These comprise the bony 
canal with the soft structures winch line it and close in its 
, outle£. e 

A description of the general anatomy of the pelvis is 
unnecessary in a text-hook of midwifery ; it will, however, be 
useful to recall the points of difference between the male and 
f emal e pelvis (Figs. lt)4 and 105). In the female 1 he hones are 
" more slender and the muscular impressions Iqss pronounced. 
The false pelvis (the part above- the pelvic brim, ayd bounded 
•laterally by the iliac bones) is somewhat more capacious in 
the female than in the male, the anterior superior iliac spines 
being a little further apart, and the iliac fossae looking more 
directly forwards. In the female the true pelvis is somewhat 
more capacious, though a little shallower ; the sacral pro¬ 
montory projects less into the brim ; the sacruni is ratjherjhggs 
S Pftcav e anteriorly; the pelvic outlet is considerably larger 
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• in all its diameters, and the pubic arch forms a much more 
obtuse angjlo. Sometimes a female pelvis approximates to 
the male characteristics, leading to a Certain amount of 
difficulty in labour. 

With the false pelvis we have little concern except that 
its dimensions are of service in indicating the shape and size 
of the true pelvis ; these will he mentioned in describing 
clinical pelvimetry (p. 40J). The/rwe .pelvis is divided for 



system a tic description into three parts—viz., the brim, the 
outlet, and the cavity . 

The pelvie brim, or inlet, or upper pelvic strait , is the plane 
of division between the false and the true pelvis (Fig. 106). 
It may be traced from the. centre of the upper border of the 
symphysis pubis (h), along the pubic crest, past the pubic 
spine to the ilio-pectincal eminence (/). thence along the iliac, 
portion of the ilio-pectineal line to the saero-iliac synchon¬ 
drosis (y), thence along the ala of the sacrum to the centre of 
the sacral promontory (a). Its shape is that of a transverse 
oval, with a slight posterior constriction caused Jby the pro¬ 
montory of the sacrum (i.e., it is roughly cordate, Fig. 110). 
We have to consider its plane , its inclinatjon x ita ax and its 
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diameters. The plane of the pelvic brim is an imaginary flat. 
surface bounded by the limits just mentioned as those of the 
brim ; it is convenient to speak of the presenting 1 part of the 
fetus as lying above, or below, or in the plane of the brim. 
The plane of the brim is not, in the erect position of the body, 
a horizontal surface, but, owing to the oblicjue articulation 
of the pelvis with the femora, it is inclined at an acute angle 
to the horizon ; this is its inc lination. This will be clear 
from Fig. 107 (a), which represents a bisected pelvis, placed 



in the position it would occupy in the erect attitude. The 
general inclination *pf the line of the brim is well seen. The 
same points are shown diagrammatically in Fig. 107 ( b ), 
which shows that *the angle oi inclination Jbo. erect 

'■■■■••Ml t /»»»i , y * 

p osition is 55 y Tne posterior border of the brim accordingly 
stands at a higher level tlfan the anterior, th e s acral pr o¬ 
montory be ing about 3J inches .above theupper border j>f tlpx, 
sy^physis_pubis in the ereet position. It must also be 
'observed tjiat the surface of the body of the pubes is not 
vertical, but almost at right angles to the plane of the brim. 
The axis oi the Ibrim wi® be represented by an iimaginary 
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SsDfaight line drawn perpendicular to the plane of the brim at 
it* centre ; this being produced upwards and downwards, ' 
will pass from 109). |r 

This line .indicates the direction in which a body passing ' 
through? . — pelvic brim must travel; Four diameters of the, 
pelvic h arc described ; it must be recollected that they 
4 are .skeletal measurements and represent averages from, 
which slight variations in both directions occur. The 
antero-posterior diameter or conjugate, is measured from the 
centre of the sacral promontory behind to the nearest point . 



Fig, 10l>. The* Fcmalo Pelvis: Outline of l*olvie Prim, u, t , <i , A, b^f, r, </. 

• <•, ft. e«iii.Tii^citiMltjiiH , li , r •, it. TrunsMW *ha ictrr. c, /. L< nlth.j'M* tli,irael<'i\ 

h. let'll! obluiur i turn'll 

in 1 lie middle line upon the posterior surface of the symphysis 
pubis in front (Fig. 106. a, b). This dfanieter is also called 
the o bstet ric or true conjugate, to distinguish it from certain* 
cliuic&l measurements to he afterwards described, "which are 
also called conjugates. The two oblique diameters are» 
measured from the jmcro-ili ae "synchondrosis behind to the 
iliQ-pectineal eminence on the opposite* side ; the light 
oblique is that taken from the right sacro-iliac joint (g, k), 
the left from the left sacro-iliac joint (a, /). A transverse 
diameter is also described, being the distance between, the 
two f urthes t ppart point^. olthe pel YKLhjdni^c. d) ; this line 
is.m, 17 



25S 


NORMAL LABOUR 


lies neare r the sacrum than .the pubes. and is not, strictly 

all since it dees not pass through the 


The pelvic outlet or lower pelvic rtrail i* a Wnge-shaped 

space bounded in front by the lower border of^the symphywH 
pubis ; laterally by the pubic arch, the ischial tuberosities^ 
the ischial spines, and the greater and lesser sacro-scintid 
ligaments ; posteriorly by the coccyx (Fig. 108). These 



Flu. 107.--- («) A Bisf'ct'ii I’clvL, .im in the Kior.f Position, showing 
the Inclination of th« Pelvic brim. ' [l>) The sumo rojmwontwi 
Piiuoauiniaticnllv. 


boundaries do not lie in a single plane ; hence, strictly 
speaking, the plane, oj the <riille t &ops no t-psist, for it s lateral 
• boundaries lie at a'lower level than the front and back. It 
is of great practical importance, however, to determine the 
axis of the ontloC and it lias consequently been agreed to 
describe jts plane as the imaginary flat surface bounded in 
front by tbq lower border of the symphysis, laterally by the 
tips of the ischial spines, and posteriorly by the lower border 
of the last sacral vertebra. As thus defined, its shapq is that 
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of an antero-posterioy oval (Fig. 110). Its axis will be repre¬ 
sented by a line joining the centre of itH planie witli the sacral 
promontory--a line much more nearly vertical than the axis 
<>f the brim (Fig. 10!)Only two diameters can be described: 
the antcro-posterior, taken from the centre of the lower border 
of the symphysis to the tip of the last sacral vertebra (Fig. 
108) ; and the transverse between the inner borders of the 
ischial hiberosit \o>. Oblique diameters cannot be defined, 
as between the isehial fuberoilies and the coccygeal border 



the pelvic outlet is tilled in with soft structures only, and the 
diameters we are considering are skeletal. # 

• It will be obvious that the length of antoro-pnstorior 
diameter is reduced by the forward projection of the coccyx 
in the skeleton. During labour, however, the movement of 
the coccyx at the saeio-eoccvgenl joint*carries it backwards, 
so that the length of tin* diameter is not much affected* 
Whcfi thosacro-eoeeygeal joint is aii^vloscd t his movement 
cannot occur and the available diameter is redacted. 

The pel vic canity is the splice between the plane of the 
brim above and the plane of the outlet below. It forms a 
curved canal with a shallow anterior and a deep posterior 
wall ; the former measuring J ■> inc hes, the latter 4^ inches; 
its lateral walls are about _£ inches deep. It is obvious that 
a nunjber of planes of the cavity, taker f at different levels, 

17—2 
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.might he described, hut it suffices t$> determine a single 
one—t he tp id-plane, bounded in front by the centre of the 
sy mphysis pub is, a 114 ! behind by the j,UM£U 0 4 A^ tjttc second 
ar ulthird sacral vertebrae. Its shape is intermediate between 
that of the brim and that of the outlet (Pig. 1 10 j. Jfs an1e.ro- 
posterior diameter is measured from tlie points just mentioned, 
its transverse. diameter across the widest part : oblique, 
diameters cannot 1 m* precisely defined, owing to the soft 
structures filling in the saero-sciatic notches. Thco£t 0 Qf the 



Flo. 109.—The Plant’s ami A m'm of t Ik* Normal 1VIvis. 


A, B. Horizontal li:i 
• of lh< 


<1, 15. l'liini’ nl ihr 
illi’l. I». A\i«. i 


u. .1, I. I’liiiif- of t).« )•', K I'lni 

lmin O, II. AaI-> ol 11n* niitl**!. 


mid-plane of the cavity is represented by a line, the direction 
of which is intermediate between those of the brim and the 
c putlet. By uniting the axes of the three planes of the brim, 
mid-cavity, and outlet, a line is formed which will traverse 
the centre .of the canal of the bony pelvis (Fig. 112). It 
forms a curve, concave anteriorly, and directed at first 
downwards and backwards (axis of brim), then gradually 
more and.more forwards until it reaches the axis of the out-, 
let. It is of # great, service in the systematic description of 
labour, but does not strictly follow the centre of the canal, as* 
no allowance ifi made for the irregular curvature of thg 



THE PETiVTS 



anterior sm-face of (ho sacrum. This line is known as the 
axis of the jwlris or curve,of Cairns i labour it becomes 
modified by displacement of the pelwie floor, and will be , 
|again referred to in that connection. 

The average length of the diametei*s of the bony pelvis 
is as follows : 


^ Ant -Post. •** • oUii|Uf. Traimvorse. ^ 

IW-iin (plane). . d.j jn. (UKi cm.) Ij in. (12 cm.) b\ in. (13 cm.) }'% 

Cavity (mid-plaim) f? „ (12 „ (12 „ ) ' 

nutletJ[plane) (Id ) ll „ (U*’> „ ) (lu*5 „ hfi 

The obli(|ue diameters of I he cavity and outlet are 
approximate, tor the reasons already mentioned. The 


tt 



h 




Flu. 110. - Tho i’lain**' [a) of tlu* Brim, (/<) of the Cm ity. (<•) of the ihitlet. 

I li" -h>.iii*»\v ir|ur-.i ii'i tin l<»ji«r«^l ilmii.i'ici'. 

• 

antcro-posterior diameter of the outlet is clinically measured 
from the lower border of the symphysis to the tip pf the* 
coccyx instead of to the lower border ot the lasfc sacral* 
vertebra. With the b coccyx pushed back to the fullest 
possible extent in the position it assumes in normal labour 
when the fu*ta.l head passes through, if measures inches ; 
with the coccyx in its normal position it is 2 to 1 inch less" 
than'this., 

These diameters are reduced by the soft structures which 
line the pelvic walls and by the viscera contained within the 
pelvis. The ilio-psoas and obturator interims muscles reduce 
tlic transverse and oblique diameters at the brim. The 
pelvic colon and upper part of the rectum lie in the left 
oblique diameter both of the brim aud the cavity; in par¬ 
turient women the conjugate of the brim'passes through the 



202 


NORMAL LABOUR 


urethra and through both walls of the cervix, which diminish 
the space available for the accommodation of the presenting 
part of the Leins, tfrozen sections show that ill tfie secondj 
stage the available space in the conjugate diameter is thus 
diminished, at the brim from \ to 1 inch, in the cavity front 
J to J inch. 

The j>c/rir Jloor comprises the soft part*, which till in the 
pelvic outlet. I«W a general description o! t he struct ares 
of which it is composed a text hooU on anatomy should he 



Ill—Schematic l»c|ii , c‘M.*ut:ition of tin* 1 nf lln- 

• • r.-lvi«- Flu,.r m 4 Ls.1.oui-. (lMilcin.) 

_ 

consulted ; we are only concerned with the changes which it 
undergoes during labour. • 

Under ordinary conditions the outer or lower surface of 
•the pelvic floor (the anatomical perineum). is somewhat 
con vex,the centre of the perineal body being 1 \ inch below 
the level oi a line joining the lower border of the symphysis 
with the tip of the coccyx. The Usual grojeclirin of the pelvic 
floor is, therefore, lj_ inc h- Three canals pierce it— viz., the 
urethra, tiic vagina, and the rectum (Fig. 111). The central 
canal, the vagina, becomes enormously dilated during the 
second stage of labour, and in consequence the whole disposi¬ 
tion of the pelvic tfbor is altered (Fig. 112). The dilatation 
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of the vagina divides the pelvic floor into two sections : the 
anterior section, lying in front of the vaginbecomes drawn 
’upwards ahd forwards ; the posterior section., lying behind it, 
bucOlUCtf displaced downwards and backwards, and the f cot us 
is expelled thfough the space thus opened up between them. 
tTlie process has been aptly likened by Perry Ha£t to the act 



Kin. 112. -Tlic Pelvic Axis, (fhilahin.) 

li, I 1 '. ° r tin 1 12. N. L. K. t'*»i»jn^.ilo ■*( tlir (mi*l). 

N. M. OiijiiKiili 'il Hu* imlli’i. O, l‘ A\i.n ul‘ 111** 0. It. Axis uf theraiity. 

A, Jt, (!, I). Tin j» !\ic 11,11 ITuii/'iiit.il lino. S, T VVihnl line. X. Arms. 

of passing through by pulling one door towards 

you and pushing the other away. The dp w ard displacement 
of the anterior section is indicated by the alteration which 
occurs in the position of the urethra and’bladder during the 
second stage of labour. During the first stage it yemains a 
pelvic organ, and lies behind the symphysis pubis (Fig. 99) ; 
in the second stage it become?, drawn up above the pubes into 
the abdomen, while the urethra is correspondingly elongated 
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(Fig. 100). The displacement of t he posterior section has been 
described in connection with the clinical phenomena, of 
the second stage of. labour^ The effects produced are dia-* 
grammatically shown in Fig. 112. The fomchette is now 
the lowest part of the pelvic floor; italics.4 inches.Jbelow.the 
coccj'go-syilphysial level; the projection of this portion of 
the pelvic floor has therefore been increased to 4 inches, and a 



Fig. 113.- The Fully Dilfetud Tsirturient Caiml. ((i.ilabiu mid I Murker.) 

t 

wide aperture of exit provided for the foetus.' The effect of 
this displacement is Vo prolong the pelvic canal by e tlie forma¬ 
tion of a tube composed solely of soft parts below the level 
of the pelvic outlet ; this prolongation, like the cavity of 
the true pelvis itself, has a shallow anterior wall, but deep 
posterior and lateral walls. Its relation to the bony canal 
is. diagrammatically shown in Fig. J13, from which it will 
If seen tha t th & 
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lion of Iho axisof t he bon y pelvis . The path to be followed 
by the 1 octalhead brassingthrough the pelvis is accordingly 
represented in full by the curved Jine a, h, o, v, representing 
the axis of ike pelvis (Fig. 112). 

The most important of the structures which make up the 



Flu. 111.- Ftvtu 4 * showing the Normal Attitude of Flexion. (Harbour.) 

t 

• 

pelvic floor arc the pelvic fascia,*and the levator ani muscle. 
The former is the visceral layer which springs from the fascia 
clothing the lateral pelvic wall at the level of the wbdte 
line which corresponds to the level of the ischial spine 
(Fig. 107). Attached to the lower surfaee’of the pelvic fascia 
and arisjng from it, are the fibres, of the lefvator ani. These 
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two structures form a diaphragm closing in the pelvic cavity 
below, inasmuch as from each side they pass downwards and 
inwards towards tbe mesial plane, where; they ‘meet, and 
where they are pierced by t hree canals, the rectum, (lie vagina, 
and the urethra. Owing to the inclination of "the pelvis, the 
whole pelvic floor (but especially the posterior section) also 
slopes somewhat forwards (Fig. 1 16) ; therefore ^h c fa d ill 
head,,when it- reaches the pelvic floor, rests upon a sloping, 
nyt horizontal, surface, the general direction of the slope; 
being do ^y wsrds- forwards, and inwards. 

The effect- of the changes which occur in the pelvic floor 
during the second stage is greatly to stretch and often to 
injure* the anterior fibres of the levator ani muscle and 
the portion of the pelvic fascia to which it is attached. These 


fibres arise from t lie posterior surface of the symphysis pubi.->. 
and passing downwards and backwards ensheath the walls of 
the vagina. The great dilatation which the vaginal canal 
undergoes, and the extent to which its posterior wall becomes 
elongated, during the passage of the child through it. neces¬ 
sarily inflicts a certain amount of injury upon the muscular 
fibres, and in some instances upon the fascia also. This 
results later oil in prolapse of the vaginal walls; and of the 
uterus itself. 

11. The Foetus.-- Under this heading wc have to consider 
(1) the disposition of the foetus in nhro ; (*2) the size and 
characters of ilie foetal skujl ; and (6) the protective; action 
of the bag of fluid in which the Lotus is contained. 

(1) The I Jin position, uf the Falun.- During the last- weeks 
of pregnancy the head, trunk, and limbs of the foetus-arc 
packed up into the smallest possible space in a regular and 
fairly constant arrangement, which is termed the foetal 
attitude . This is best described as an aJA.itut}o of general 
(Fig. 114), and the study of frozen sections lias 
entirely removed this point from the field of speculation. 
The head, is flex erf so that the chin touches the anterior 
cheat-wall ; the forearms arc! flexed and crossed more; or less 
symmetrically, so that forearms and hands cover the face 
(Fig. 114) ; the thighs are fully Hexed on the abdomen, the 
legs on the* thighs, the foot on the legs, the latter being 
generally crossed, but sometimes lying side by side ; and 
lastly the spine is*Hexed, the back forming a distinctly con- 
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vex surface. Slight departures from this arrangement may 
he met with. Thus the forearms may lie undcPthc chin as 
in Fig. 115* thus rendering complete iinedon of the head 



Kic. llj.— Kictus showing Detiricnt Flexion <*!' the Head through 
the Arm> being underneath the Chin. (Harbour.)* 


impossible. All abnormalities of attitude “lead to a certain 
amount of diJUculty in labour. Any disturbance, of this 
attitude usually involves some departure from .the normal 
course of labour. 

As tjius disposed, the body of the fcotfts forms tin -Q y . oid 
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mass the 

liSS. 

(Fig. 116): 


falost wifi 111 of wli ioli corrospouils witli.llio 
Sw dimensions of tlio ovoid arc. as follows 


Vertiflo-poriiilu: diamolor (V-IM . 
y /Bis-acromiul (A-A) . 

I Bi-trochuntoric ,, (T-T) . 


OS to 10 iif; (21 to 23 cm.) 
-Ij ,, (12 nil.)' 

4 ,, (10 cm.)' 


The widest transverse diameter is across the shoulders; 
Hie smallest eireumference of the flexed head is about 

HJjUChcs (27*5 cm.) ; the circum- 



FlG. 116.- - The Normal Atti¬ 
tudes of Flexion (Diagram¬ 
matic). (Dakin.) 


ferenee of the breech, both thighs 
being Hexed, is about 13 inchest 
(32 5 cm.). 

From this il follows that the 
foetal ovoid will adapt itself most 
easily to the ovoid shape of the 
uterine cavity at. term when the 
head lies below and the breech 
above ; the least convenient ar¬ 
rangement will be that in which 
the beta! ovoid lies across the 
uterine, ovoid. When the long 
axes of the foetal and uterine 
ovoid.* correspond, the arrange¬ 
ment, is called the longitudinal lie ; 
of this there* are two varieties— 
(a) that in which the head is 
below, and ( f>) that in which 
the breech is below. When‘the 
long axes do not correspond, the 


arrangement is called the transverse or oblique lie. In over 
<96 per cent, of all labours the lie is longitudinal with the head 
below ; when this is the case, the part, of .t he head which 
first enters the pelvic brim is in the great majority of cases 
the vertex. This arrangement is called in brief a vertex 
presentation , the fjprt, part-in-entcr: the brim being always 
termed -the presenting part. Presentation of the vertex 
implies that the head is fairly well flexed, even if the chin does 
.not actually rest on the chest. Tf the head is imperfectly 
flexed some other part will:,present. 

• (2) SJcyll. —Since the head presents it? such a 
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preponderating proportion Of eases, it must bo studied in 
detail and in relation to the parturient canal through which 
it has to pa'ss. « 

The ossification of tiie ftclal skull at term is incomplete, 
especially in the case of the bones which compose the vault. 
While those of the base are firm and incompressible the. 
tabular bones of the vault, remain thin and pliable, find dre 
separated at their edges by intervals of unossified membrane 
forming the MiUtre*i and the fonlanelles. The vault of the 
skulj is consequently compressible, and in tact it becomes 



modified considerably, both in size^md shape, by the pressure 
to which it is subjected during labour. 

The uagiLlal suture crosses the vault of the skull in the 
middle line, lying between the two parietal bones (Fig. 118, b); 
in the same plane in front of the anterior fontanelle runs the 
frontal suture, lying between the two halves of the frontal 
bone. The coronal suture separates the* frontal from the 
parietal bones, meeting the sagtt.tal and frontal sutures at 
the anterior fontanelle (Fig. 118, b). -The Hambdaidal sutufco 
separates the parietal bones from the tabular portioji of the 
occipital bone (Fig. 1 IS, a). 

Four or five font ancllgs exist in the skull at term, but 
only two of them are of practical importance in midwifery 
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—viz., the anterior and posterior fontanelles. The anterior 
fonlandle or l>rcgina is an unequal-sided lozenge-shaped 
piece of unossifie/1 membrane, lying in the mesial plane 
between the two frontal and the two parietal bones 
(Fig. 118. h). Its angles are continuous with the frontal, 
the sagittal, and the light, and left halves of the coronal 
siftures. The latter enter it considerably behind its centre. 
It, measures inches in antero-postcrior and ,1 ,|nch in 
transverse diameter, and as it lies a. little below the general 
level of the skull, it can ho felt on the surface as a shallow 
depression. The poxl prior J'ontanellp. is not as a rule an 
unossilied piece of membrane at all, but ajoiangular dopres- 



Fio. 1 IS.— a, Kti-tal Skull >)ii*\ving the Po.-lerior Kontriin'lli*. 
h, K«*tul Skill! showing tin* Anterior l’ont.im llr. pialuhin.) 


produced by the angle of the, tabular portion of the. 
occipital bone being slightly depressed below the level 
of the posterior borders of the parietal bones with which it 
comes in contact (Fig. 1 18, a). This depression lies at the 
point of junction of the sagittal suture with the right and 
left halves of the lambdoidal suture. In a premature 
jfoctus, however, an unossilied piece of membrane often 
? persists at the posterior fontanelle. 

The.se two foManclles are of importance because they can 
be recognised by touch during labour, and from them 
. valuable information can be obtained as to the position and 
(attitude of the foetal head- The anterior can be recognised 
:by its lozenge shape, its soft membranous floor, and the 
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presence of four sutures running from its angles. The 
frontal may be distinguished from the sagittal end of this 
fontanelle hy its greater width. The posterior is triangular 
in shape, has a hard floor, a raised edge (parietal), and is 1 
connected with only three sutures. 

The general shape of the ferial head is that of an ovoid 
with a long antero posterior diameter (Fig. 117). In the 
normal attitude of complete flexion the long diameter of 
the head ovoid forms a very acute angle with that of the 
body ovoid ; when the head lies midway between flexion 
and extension the fwo long diameters cross one another at 
right, angles ; when the head is fully extended the angle 
formed is very obiuse and the face becomes the lowest part. 
This part of tin* eireuinfereneo of the head which first comes 
in contact with the pelvic brim i.e., the (indie of cottiacf-- 
varies with the degree of flexion or extension which Inay be 
present, and accordingly the diameter of the girdle of con¬ 
tact [dinunfer of nifjmjewrnl) aLo varies. In passing from 
the position o! complete flexion to that of complete exten¬ 
sion the diameters of the successive girdles of contact are as 
follows : 


I IMI/Ill. 


I'u ''iitatum. 


1. Sul) - iw eipito - lin^matic -3 / m. !•■.*)() cm.) Completely Hexed 


vertex 


^S.-o.-b.)' v ii«ipo *»!' n«'c l« f«i vortex 

rout.ro el' hivjllia) 

2. iNib - ooc i [»i t o - ImiiCil I m. ilU'UO cm.) I n completely Hexed; V 
(S.-o.-f.) (li.lpc el lurk to • Vertex j 

anterior oml of bregma) ■ 

;t. Occipito-fnmtat (O.-l.) * li in. (I l'2. r > cm.) Ex totaled vertex _ ' 

{ncoip. proluho iiiH'ii to • • 

rnntol nose) 

‘J. Meutn - vortionl * Ct\ in. .* 113*7•"» oin.) Brow presentation 

(print of oliin to rent re 
of sagittal Milur«0 

d. Sub - hi e. ii t o - vertical U in. (ll'2f» cm.) Incompletely ex- • 
(S. m.-v.)(single hetvvei‘ii ' * tended face 

nook anil oliin to centre f 

y of sagittal sutmv.) m 

0. Sub - monte - bregmatic : >j in. ( Ji dO cm.) Completely ex¬ 


tended fuco 


(S.-m. b.)(singlo between 
nock and chin to centre 


to ruled face 


of bregma) 


7. - 'J.7.U -: r 

In addition to the. above, three transverse diameters of 


z' .h 


i . * ... * 
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the head are of importance : (1) the bi-varietal (3? in ches-*- 
Ij.O’SO cm.), between the two parietal eminences ; (2) the bi- 
■ 'temporal (31 inches—8 cm.), between the anterior ends of 
the coronal suture ; (3) the bi-mastoid (3,i nches—7 5 cm.), 
• between the tips of the mastoid processes*. The circum¬ 
ference of the' head varies in different planes ; the smallest 
circumference is that of the sub-occipito-bregmatie plane, 
which measures 11 inches. 

It must be recollected that all diametcra which involve 


the vault are compressible, and can be reduced in length to an 
appreciable extent during the passage qf the head through 
the pelvis. 

(3) The Liquor Amnii .—Duriug the greater part of the 
process of labour the foetus is protected from pressure by the 
liquor amnii at every part except the girdle of contact. The 
uterine contractions do not act directly upon the body of the 
foetus until labour is far advanced and the liquor amnii has 
more or less completely escaped. The lower pole of the 
foetal envelopes containing the fore-waters becomes detached 
from the lower uterine segment early in labour, and is driven 
down by the contractions into the cer vix in advance of t he 
presenting part of the ftetus. The mechanical value of this 
bag of waters as an aid to the dilatation of the cervix is very 
considerable, on account of its elasticity and its shape. When 
the cervix is dilated and the bag of waters is consequently 
unsupported, tho incmbmpes, as a rule, can no longer resist 
the strain of the increased tension produced by the uterine 
contractions, and rupture accordingly takes place. The 
membranes may, however, in some cases, rupture before 
labour or early in the first stage ; on the other hand, when 
unusually strong, spontaneous rupture may not take place 
<at all, the bag of waters appearing at the vulva during the 
• birth of the head. 


In normal conditions the liquor amnii is sterile ; It may, 
t however,, become infected during labour by bacteria intro- 
f duced from without, or by Organisms which reach it through 
the placenta from the maternal circulation, as in certain acute 
1 infectious fevers. The former is, of course, greatly facili- 
»tated if ante-partum rupture of the membranes should occur, 
■ f although we also know^from clinical observation, that 
/ bacterial infection may take place through intact membranes, 
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The liquor anrnii may also be fouled by meconium passed' 
in ule.ro in conditions producing foetal distress. ^ 

ill. THe Forces of Labour. -The propelling force con¬ 
sists of muscular contractions, aided possibly to an insignifi¬ 
cant extent by gravity and by the elastic recoil of certain 
portions of the birth-canal. The most important muscle is 
the uterus ; subsidiary to it are the diaphragm and the 
muscles of the abdominal wall ; those, of the arms, legs, and 
back lend a certain amount, ol assistance in the expulsive 


stages. 

77/r. Parturient J/teru#. -The changes which the uterine 
muscle undergoes during pregnancy have been already 
described. At. term the wall of the uterus is about inch 
in thickness, and the organ measures N o to 12 .inches 
(21) to 30 cm.) in length from os externum to fundus (cervix 
J } to 2 inches 3v» to f> cm.) ; tin*, diameters of the fundus 
itself are about S to 1) inches (20 to 22f> cm.) transversely 
and 0 inches (1.5 cm.) anteru-posteriorly. At the lower 
uterine segment the diameter* are less, so that the organ is 
distinctly pyriform or ovoid in ,diape. The internal os is 
usually closed and i he cervical canal inlact when labour sets 
in (Fig. 1)7). The parturient uterus acts by interfnittent 
contractions, which arc limited to the .up.pcj:...tluiQ£>toui;fcbi3 
of the body, and which have the effect, first, of dilating the 
lower uterine segment and cervix, and secondly, of expelling 
the uterine contents. The orgai^thus becomes differentiated 
during labour into an upper active and a lower passive 
section ; this is probably an essential step in the process of 
parturition, ant* invariably precedes the actual expulsion 
of I he? foetus. 


The uterine con tract ions ofc labour are to be regarded as a 
development of the slight, intermittent contractions which 
can be recognised clinically in the gravid uterus during the 
second half of pregnancy .* During pregnancy the patient is 
unconscious of their presence, and they produce no effect 
upon either the cervix or the ’ovum ; when labour begins 
they change tlieir characters and become painful. Through¬ 
out the process they preserve their intermittent character, 
hut the intervals tend gradually to diminish as labour 
advances, until the actual expulsion of the child through the' 
vulva may' be accomplished by a stern? of powerful con-’ 
E.M. v 18 


n 
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' trSctions separated by only slight intervals. After this their 
;;jjntensity suddenly falls, and the last part of the process— 
^viz., the separation and expulsion of the after-birth—is 
,accompanied only by a few comparatively feeble contra c- 
& tjons. They arc of course involuntary ; in animals they are 
^eristajt ic, but clinically this is not observable in women, 
'll may be surmised that the d riving .force of the .uteru? 

[ resid es chiefly in the longitudinal fibres* contraction of which 

* will-tend to .approximate fundus to cervix. 

With. each.contraction a change, in tlie shape and position 
■ of the iitonis occurs. When at rest the organ lies m’oulded 

• ^++. 1 0/ sa. , * | ^ 

i upon the vertebral column (Fig. 46); during the contraction 
;the fundus ia thrown forward towards the abdominal wall. 
j and the whole organ becomes rigid and erect. The effect of 

E ‘ aX -'-i change of position -will be ±o make the long..axia of. the 
rus. Correspond more closely. with the line of . the axis of 
.pelvic brim (Fig. 100). 

As labour advances two other important changes are 
brought about in the parturient uterus—viz., (1) dilatation of 
the lower uterine segment and cervix ; (2) retraction of the 
uterine wall above this level. The exact nature of these 
changdfe has been the subject- of acute controversy since the 
study of the anatomy of labour by frozen sections began, 
and even now unanimity of opinion liar not been reached. 
In the following description the work of Barbour has been 
followed. 

(1) Lower Uterine Segment and Cervix. —The condition of 
- ~ the cervical canal before labour commences has been already 
described \ it measures ftom lj to 2 inches (.‘1 to 5 am.) 
from os externum to os internum, and the lower uterine 
‘ segment, corresponding to *\bout the lower one-fourth of 
jtfee. total uterine, cavity (Barbour), has the shape of a 


« hemisphere. 

The condition of these parts *at the end of the -second 
stage t>f labour is shown in Fig. 119. The lower segment has 
now been converted from a hejiiisphere into a cylinder, and 
.forms with the dilated cervix a single wide canal. The 
j position, of the os internumis very difficult to determine 
{except by recognition of the upper limit of the characteristic 
.. fcervical mucous membrane. But the conclusions arrived at 
-by different observers upoh this point are very divergent, 
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and it appears probable that the proportion, of the dilated- 
part which corresponds to the cervix is variable. At tiffi 
upper, liiliit. of tills dilated part an. abrupt- olianga .in.- the 
tiiidm.QSK ofjhc uterine wall takes place,. producing aj&isgd 
ridgepn the Inner wall in the form of an irregular ring which 
varies a little in level in different parts. Thi^ ring is 
variously known as the retraction ring (Barbour)^ the con - i 


W- & - 1 


1 f • • -'3 

i • ' Sd t * i.L ■ * w? , 

1 '■' ^-v 4 ^ : p-v. 


m \ 


Retraction 

ring 


rin*'* ~ -r- Placenta, 


Pio. 119.—The lSirth-Cunnl tow An Is the end of the Second Stage of 

IS'ormjil Labour, (barbcftir.) 

* 

f traction ring (BehroederJ } . Band Vs ring . Barnes's ring , &c. 
.By sonic observers this ring was regarded as representing, the A 
iptemai os, the whole of the dilated part below it was con¬ 
sidered to be cervix, and the existence of a lower .uterine 
segment, distinct from the cervix, was denied. Tlje work of 
> Schroeder. Barbour, and Von Franqu£, however, appeared 
until recently to have satisfied most observers t hat th e,upper c 
- Phrtjqnpi^ mp£S irom.-tlie Jtomn.b.ady^not- 

’ • 18—-2 . 
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tuoia.khc.cervix. But this view has now again been ylial- 
jlgngcd by Burnrn and Blumreieh. so tJiat it is evident that 
‘controversy upon th/s matter is not yet over. 

The wall of the lower segment and cervix measures on ail 
J average upe-tenth of ail inch (25 mm.) in thickness, while 
aj^qve the lower segment the uterine wall varies from one- 
hftjf Jjo . a-quarter of an.iiicji (I 25 to 0(>2 cm.) in thickness, 
being least at the placental site. Lower segment and cervix 
together now measure in length 3J inches (!) cm.) on flu* 
anterior and 2^ inches (b'5 cm.) on the posterior wall. From 
examination of a number of frozen sections it appears that 
the average length of the uterus from fundus to os externum 
is 10 to 10^ inches (25 to 2b cm.) towards the end of the. 
second stage of labour -• before the explusinii of the 
a foetus. The total length of the uterus has therefore at this 
| period been reduced by about 1 1 inch (4 cm.). The diameter 
of both lower segment and cervix is now about 4 inches 
(10 cm.). The yoaterior vaginal wall is greatly elongated— 
x 7 inches (18 cm.) in Fig. 11 1 )—and somewhat thinned, while 
the anterior wall is practically unaltered in length. 

(2) The Retracting Uterine Wall.-- The line of abrupt 
transition from the lower segment to the uterine body above 
it represents the line of physiological differentiation of the 
uterus info an upper active and a lower passive; zone. The 
uterine contractions occur in the active; portion only, the 
rdle of the other being entirely passive, as is shown by the 
marked degree of dilatation and thinning which it has 
, undergone. The reduction in length of the; active portion 
and the increased thickness of its walls represent, heiwever, 
another phase of its activity—viz., rutra.cLion. The dis¬ 
tinction between contraction and retraction of muscle' is 
simple : contraction*is a temporary reduction, in Icugth of 
the muscle, which may be succeeded by complete elongation 
to its original length ; but retraction signifies permanent 
corn pie tu. elongation being impossible so long 
j i jxjtractiou iaats. In the case; of a muscle contracting 

> intermittently, a certain amount of retraction may aceom- 
l pany e*aeh contraction, unless, when the contraction passes 
oil, it is again elemgated to the full extent. Shortening from 
v- retraction will thus becejine progressive. This is what 
5 occurs in the uterils during the second stage of labour : os 
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the fictus is driven with each contraction lower down into 
the pelvis, a certain amount of tlie advance-is made good 
by retraction. Jf retraction did not oCcur, then the elastic 
recoil of the soft structures composing the walls of the 


undiluted parts of the canal would act through the lower 
pole of the ovum upon the uterine muscle aiul completely 
elongate 1 it, so that the foetus would return to tlie positiou.it 
occupied before the contraction occurred. Advance under 
such circumstances would of course be much delayed. 
Retraction, therefore, ixpdulains a curtain amount.fltjthe 1 
progress made during each contraction. It will also be 
noticed that retraction must cause* some diminution in the 
superlieial area oi the uterine wall ; this is of importance 
in rt'guni to iI k- 1_ 


In cases of obstructed labour retraction becomes greatly 
exaggerated, so that the ictruction ring forms a ridge which 
can be. recognised by palpal ion through the abdominal walls 
(see p. -Mitt). In eases of unobstructed labour its presence 
cannot be recognised by clinical observation. 

hilatalton of the lower segment and cervix is brought 
about hy the uterine contractions acting either through the 
hag of waters or directly through the presenting part. The 
conical shape and elastic consistence of the bag will enable it 
to dilate the canal equally, acting as a * iluid wedge ' Til© 
presenting pari forms a much less efficient dilator, partly 
because it is inelastic, partly berause it dot's not. adapt itself 
so readily in shape to the dilating canal. A certain relation¬ 
ship normally exists between active coni fact ions of the body ■ 
of‘the uterus and dilatation of the cervix ; whenever active 
contractions occur Hu; cervix at once begins to open ; and, 
‘conversely, if the cervix is Artificially dilated, active con¬ 
tractions will he induced in the body of the uterus. This 

* • 
physiological Relationship has been, termed tlie polarity of 

the uterus. It has also been suggested that the longitudinal 
fibres of the outer muscular wall, when contracting, tend to 
pull the cervix upwards over the presenting part, and thus 
to some extent assist the process of dilatation. 

Anything interfering with the normal mechanisfn, such asl 
inefficient contractions, premature rupture of the meiu-a 
branes, or structural alterations in the cervix, will prevent V 
or delgy the occurrence of dilatation. 
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• The L abour Centre - -It is possible that the process of 
parturition is under the control of a special centre in the 

A “ ™. 1 ' 1 ***• «*• i v*M>' 

lumbar, enlargemgl) l r df the spinal cord, for it is yvell known 
i^that in certain animals powerful uterine contractions can be 
induced by experimental stimulation of the lumbar enlarge¬ 
ment. Also, women sulTering from paraplegia due to injury 
•'or disease affecting the cord above the level of the lumbar 
enlargement, may pass through an easy and rapid labour, 
which is, of course, painless. These facts* however, do not 
suffice to prove the existence of a labour centre ; for ,large 
sympathe tic ganglia arc found at. the sides of the uterus, 
between the layers of the broad ligament, which may, by 
automatic action, themselves induce contractions. Cer¬ 
tainly in some animals rhythmic contractions of the uterine 
muscle may be induced by stimulating tlu-se ganglia, or 
the uterus may be made to contract after its removal from 
the body in the same manner. In the human subject, 
howev er, the balance of probability is in favour of the 
ex iste nce of a centre in the.cord. 


The manner in which the nerve centres, whether peri¬ 
pheral or spinal, are so excited as to initiate the process of 
labour is unknown. The onset of labour is no doubt due in 
some- way to stimulation of these centres, arid although many 
hypotheses have been advanced, the fact remains that there 
is little or no evidence in favour of any of them, and accord¬ 
ingly they need not be discussed. The progressive increase-, 
in the activity of these centres when once labour has com¬ 
menced may be simply explained by peripheral stimuli 
coming from the uterine nerves, which are stretched by 
dilatation or compressed by muscuhu contraction. 

General Effects of Labour.— : Qnring..a uterine contraction 
it is noticed that the total heart beats more slowly and more 
febjy. but quickly recovers its normal action as the pain 
paasen off. The utqnuc sc uffle becomes louder at the'com¬ 
mencement of a contraction, then rapidly diminishes, and 
becomes quite inaudible at the acme of the contraction. 
The Tfl ofhor’s puke is quickened during the contractions. 
The amount of blood lost cTuring normal labour averages 
about X&oun ces, more than half of which accompanies the 
glaSSata, In women of average physique, the general 
effects of normal la tour are usually those of physical exhaus- 
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tion, corresponding with the length and severity oi the labour 
pains. The t empe rature may be elevated on©.or. two.degrees =, 
and the pjjjpo a little accelerated—ten t€> fifteen beats above 

the normal, in women of less than average physique, nor; ,; 

mal labour sometimes leads to alarming surainaLghock . 
accompanied * by pallor, coldness of the body surface, 
especially of the limbs, rapid and feeble pulse, and a sub¬ 
normal temperature ; sometimes there is loss of conscious- * 
ness. There may be no unusual hamiorrhage in such cases. 
Treatment by the application of Ufiflt to.the,body, the rectal , 
hliection of waiip saline..soliLlion. and* the c fcqp, intya - 
juuscujar injection of piluitrin is usually successful. The * 
author has, however, seen two eases in which the symptoihS 
were so alarming that intra venous saline transfusion waa • 
re‘sorted to. A certain number of cases which terminated ' 
fatally have been recorded. 

Acute dilatation of the heart sometimes occurs after 
labour in persons not previously known to suffer from heart 
lesions. In all probability some eardiae defect has passed 
unobserved in such cases. A trace of albumen is frequently 
[found in the urine of perfectly healthy women during normal 
labour ; this is especially common in primiparte. 


Anatomy and Physiology of the Third Stage 

of Labour 


it has now been demonstrated by the study of frozen 
sections that separation of t he placenta and the greater part 
of. the membranes does not occur until the tliird stage (see 
Pig. 110). At the beginning of this stage the uterus measures i 
about S inches (20 cm.) vertically and 4 inches (10 cm.)} 
antero-posteriorly ; its wall is greatly thickened at all parts 
except the placental site. The uterine cavity is so reduced? 
that -the placenta practically fills it. The membranes are 
still attached to the uterine wall except in the lower segment, • 
from which they become detadhed during the stage ofiilata- ‘ 
tion, while the placenta is folded and much reduced m size. 


The plane of cleavage runs [plough f he o^v^rnn^ 

t^e (jlgcidga, s (Fig. 17), the deepest p^rt .oi.which 

remains attached to.the, uterine wall. 

Ttjs, however, quite clear that in tlfc great majority Of 
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cases the placenta is delivered in one of the following two 
ways : (1) In some instanced placent a nea r 

its centre becomes separated, and haemorrhage from the tom 
uterine sinuses occurs at that spot. As more blood is effused, 
an inere'ase in the area of separation occurs by the formation 
of a rctro-placonlal blood clot. The centre of ilu* placenta is 
thus forced down towards the cervix, where its fcctal surface. 



Fits. 120.—Separation of th6' IMarcnta l»y im mat ion of 
Retro-placental Clot. Disigrammatic. (Varnier.) 


(0 

with the umbilical cord attached, presents ; it then passes 
through the aperture in the membranes formed by the 
passage of the foetus, and centers the vagina, pulling the 
membranes off behind it and turning them inside out. This 
mode of separation, which can frequently be observed, was 
first describe^! by Schult-zc. It is diagrammatieally repre¬ 
sented in Rig. 120, and is ajiown ad naturam in Fig. 121, in a 
uterus removed from the body after death. (2) The second 
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mode of separation of the placenta is illustrated in Pigs. 122 
and L23, and was first clearly described by Matthews Duncan. 


Dctaclnncxit com- 

iusaass^^t...thr 

lower uole. which 
is not, subjected 
t, o the s a m e 
amount of com¬ 
pression as the 
remainder of the 
placenta, on ac¬ 
count of the pat u- 
lous condition of 
tlio cervical canal, 
and the whole 
organ is gradually 
forced into the 
cervix, flu* upper 
pole being tlu* last 
to leave the ute¬ 
rine cavity. The 
edge or the ute¬ 
rine surface, of t lit* 
placenta presents 
ill this ease. 

Tiie mechan¬ 
ism of the latter 
mode of separa¬ 
tum has bee. i 
explained by Bar- 
hour as follows : 
When retraction 
occurs after flic 
expulsion of the 
child, the area of 
the uterine sur- 





ATTACHED 

MEMBRANES 


RETRACTION 

RING 


BLADDER 


UMBILICAL CORD 


Ki< 




The 


121.— ITturns in the Third Stage, 
placenta is inverted and detached, lying in 
tin 5 ldwor segment. 11. is hold up by adhesion 
of the membranes t» the fundus. A small 
retro-placental clot lias been formed. (Bar¬ 
bour’s Aitntomy of Labour.) 


face is much di- . 

minished ; the placenta, being an inelastic organ, cannot 
follow this diminution to any great extent, and^therefore 
becomes detached, the uterine wall tearing itself away : 
from the placenta. This process begins at the lower pole, - 
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Jaecayse there the edge is entirely unsupported. Ssp&Jfttiou, 
l^na. commenced, is advanced .by each recurring contraction,. 

JbgmQrrhago pi&ys no part in this mechanism. In the 
base of the first-mentioned mode of separation, on the other 
(land, relaxation of the uterus at the placental site, leading 
\o effusion of blood, is probably the initial factor in its pro- 



• Fig. 122.—Separation of the Placenta from Wow upwards. Diagram¬ 
matic. (liiiinm.) 

E 

• ■ 

duction ; this mode of separation will therefore be met with 
-/jwjieii retraction in the third stage is inadequate. It has been 
suggested that in eases of flindal insertion of the placenta, 
the sanm result m^yj^jir.mtbant.hemorrhage ; the central 
[portion «pfthe placenta, being then unsupported, becomes 
• prat detached by retraction and then driven downwards J^y 
icqutr^ctions^ thus causing, the foetal surface to present in the 

;4'^e xrix, A • 
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The separated placeuta is expelled through, the. cervix, 
vagina, and vulva t^a^aetion-nf the rftfrpQfigfcfly 


PLACENTAL J 
Sr PE 


PLACENTAL SITE 


SLIGHT INVERSION' 


PLACENTA 
STILL 
TTACHED 


HLHBKANE 
TAT/ACHED 



\PLACEHTA 

/DETACHED 


Flo. 123. - IJtorus in llio Third Stage. The platentu presents by its 
edge, and is adherent at one point to tho uterine wall producing 
a partial inversion. An enorrmhis rctro-pluecntal clot lias been 
formed which was the cause of death. (Unrhour's Anatomy of 
Labour.) ^ 

piusoloa ; uterine contractions are at this[.stage fcpo feeble to 
j>lay any important part in the process of expulsion. 

From statistics of the Rotunda Hospital, Dublin, it 
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Jfoppears that the placenta separates by the Schultzo mctliod 
^innich more commonly than by the other, Ihe proportions 
ibeing about 8§ tr 17 per cent. It also appears that the 
former mechanism is the more favourable, for the membranes 
were found to he. incomplete three times more often with the 
Matthews Duncan than with the Schult/.e mechanism. 


The Mechanism of Normal Labour 



In this section will be described the effects produced by 
the expulsive forces upon the ovum, and tin* manner in which 

the process of ex¬ 
pulsion is accom¬ 
plished. 

First and Second 
Stages. -It will be 
understood that 
during the greater 
part of the process 
of labour the uterine 

i 

contractions do not 
act directly upon 
the body of the* fte- 
tus, for the latter is 
completely protec¬ 
ted bv the amniotic 

t 

fluid. Pressure is 
transmitted to the 
feet us only through 
this fluid covering, 
and since pressure 
is transmitted by 
a fluid medium 
equally in all direc¬ 
tions, the effect 
must be mainly of 
the.nature of ge nera l compression by increase of intra-uterinc 
tension {general ° r indirect intru-uterine 'pressure) (Pig. 124). 
In. this way an expulsive action will, however, be exerted 
upon the complete ovum (membranes unruptured), causing 
it to protrude through the dilating cervix, and in some cases 


Fig. 124.—General or Indirect Intru-iiU'rino 
Pressure.^ (jH&kiu.) 

'fho arrows indicate the direction of Uie force exerted l»v 
the contiuctiiiK uteius. 4 
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aa unrupturcd ovum may be thus completely expelled from 
the uterus ; but. here the expulsive forces never act directly 
upon the body of the feet us at all. While.,the membranes 
remain intact, or when sufficient liquor amnii is retained, it 
follows t hat no Affects injurious to the foetus can be produced. 
The. direction oT the advance at this stage must be that of. 
• least_ resistance- -vix., through the expanding cervix. This 
direction will be* represented by a line drawn at right-angles 
to the plane of the internal os- -the: axis of the internal os. 


[When the uterus is made proof. by contraction, and there is 
'only slfght lateral obliquity, the axis of the uterus and the 


'axis of the internal os are 1 , 
practically identical, and 
correspond with the axis of 
the pelvie brim. 

When the membranes 
have ruptured and the 
greater part of the liquor 
amnii has escaped i.e., to¬ 
wards the end of the* second 
stage of la hour- the coil* 
t racting uterine wall comes 
down upon the* body of the 
foetus, exerting pressure* di¬ 
rectly upon it (direct intra¬ 
uterine pressure) (Fig. 125). 
The driving force now acts 
upon the breech, and the 
line-of advance will be the 
line of the foetal axis ; this 
corresponds under normal 



I’K.. 12a.--Direct Tntrn-uterino, or 
JAettil-Axis-VrosMiro. (Dakin.) 


conditions to the axis of the pelvic inlot. The tori n fcejfyl-axis- 
pressvre is often applied to the uterine force at this stage. 
Force thus exerted upon the trunk of Die foetus, when the 
head is in the pelvie cavity, will cause the head to advance 
in the direction of that part of the pelvic axis to which it 
corresponds at the time. It will be clear that prolonged' 
pressure in these circumstances may produce injurious effects 
through direct compression of , the body of the, foetus, the 
, placenta, or the cord. 

In normal labour the progress of the foetus through the 
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birth-canal is watched by observing the advance of the foetal 
head; the relation of the head to the pelvic brim at the 
commencement of labour is therefore of great importance. 
It has already been stated that the vertex presents in 96 per 
per cent, of all labours. This predominant frequency is .due 
to two causes : (1) under normal conditions the' festa l ovoid 
ad a pt, w it self best to tiie shape of the uterus when the head 
lies below, the breech above ; (2) the centre of gravity of the 



* Fid. 120.—Vertex Presentation. First Position (L.O.A.). 

* . (Fanibft-uf ami Yarnicr.) 

foetus lies nearer the head than the breech, therefore the 
foetus will, if undisturbed, float in the liquor amnii with the 
head below. (3) jy.-y, ' ■*, " 

With the vertex presenting, the foetus may occupy four 
different Jipsitimv?: the back may be anterior and directed 
either to the left or right of -the mother ; or the back may be 
posterior and directed either to the right or left of the mother. 
The part- of the vertex which corresponds with and indicates 
the position of the back is, of course, the occiput; this is 
termed th£ denominator of the positions which are named 
from it thus (lfige. 126 to 129): * 



VERTEX POSITIONS 


287 


1 et ^position 
2nd 

3rd ,, 
4th 


Loft oocipito-anterior 
Right occipito-anterior 
Right occipito-posterior . 
Left occipito-postoriox* 


. L.O.A. 
. R.O.A. 
. R.o.r. 
. L.O.P. 


Tiie term position thus indicates the pf ,the haok.o f 

tkef,ggtii8 to.lhh,mother, and it will be found that in all kinds 
of presentation the four positions correspond. In the first 
and third positions the diameter of engagement of the head 
roughly corresponds with the right oblique diameter of the 



Fia. 127,—Vertex I‘mentation. Second Position (R.O.A.). * 
(Parabocuf and Varnior.) 

pelvic brim ; in the second and fourth positions it corre¬ 
sponds with the left oblique. 

The frequency of the various positions of the vertex in 
earlier*editions of this work was si ated ag follow's : 


1st position . 
2nd 
3rd 
4th 


I « 

J I 


. 74%- - 

. S%-. 

- 20 %-' 

• 1 %- 


Right ohli«iao diameter . ‘#4% 

rue 

* 6' jSU,t 
Jfca.the 


Loft 


The annual reports issued by Queen Charlotte’^^ 11 ^ 
Hospital contain statistics of position ob Served/#* Usually 
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number of oases delivered at that institution, arid these 
statistics give quite different results. Calculated from a 
series of 10,000 consecutive eases the percentages of fre¬ 
quency are as follows : 


1 st position . 
2nd „ 

3rd 

•1th 


63-1 u# 



oblique disiinotor . 07*1% 


32-i»% 


«•? 


The reports show a remarkable ximil 


arity in the proportions 



1 FlCr. 128.—Vertex Prcwfttutinri. Third Position (Jt.O.P.). 

(FuralKi-uf and Varnier.) 


met with in each year, and these figures may probably be 
considered more accurate than the older statistics which 
were given on the authority of Nagelc. Although differences 
of opinion as to the exact proportions may be held, it is 
now generally agreed that the first is the most frequent and 
the fourth the rarest ; the second and third being more 
Xifirly equal in frequency. 

the^F om this it will bo seen that the vertex engages in the 
termedhhqde diameter much of tenor than in tty? loft; this is 

from it thi e to " the facfc ( 

' V..' * presence of the sigmoid flexure andrectum, and 
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^therefore* does not accommodate the head so well as jits felloe. 

' Again, the first position is three to four times more frequent 
than the third ; this is to be accounted^or by the foot that 
the foetu s lies more easily in the uterus wheq. JJiq hi^d^isC 
^teripr.thm-wherk it..is .posterior. In the latter the con.-, 
vexity of tiie foetal spine is opposed to the convexity of the 
maternal lumbar vertebrae, while in the former the ventral 
^aspect of the foetus adapts itself easily to N the curve of 
the spinal column. In the fourth position, the rarest, the 



Kick 129.—Vertex Proseiitntiim. .Fourth Position (L.O.P.). 

(Ktuiilxeuf ninl gamier.) v 

conditions are the least favourable—viz., engagement in the 
left oblique diameter,*and posterior position of the back. 
As we shall see, the posterior position of the back is also apt 
to cause some disturbance of the normal foetal attitude of 
flexion. 

The study of frozen sections lias proved that .when the 
vertex engages in the pelvic’brim, owin^ to the lateral 
inclination of the head and to other causes, one parietal bone 
frequently lies at a lower level than the other ; as a result 
thu^sugittal..suture .doas^not correspond precisely, to. .the 
nl>bfpm dmruotpi^ but lies, either in..front..of or.behind,.it. 
This is known as asynclitism, opparieial obliquity , Usually 
K.M.* " 19 
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the head inclines to the posterior shoulder, the anterior 
parietal bone is below the posterior, and the sagittal suture 
nearer the promontory than the symphysis (anterior asyn¬ 
clitism , anterior parietal obliquity) \ sometimes, however, the 
sagittal suture lies nearer the symphysis than the promon¬ 
tory (posterior asynclitism, posterior parietal obliquity). The 
former is found chiefly in m ultipa rt, the latter in pj;jmipane. 
the reason being that in primipane the relatively tense 
abdominal walls tend to keep the uterus back and so prevent 
the body of the foetus from coming forward into the line of 
.the axis of the brim ; accordingly, when the head enters the 
prim the posterior parietal bone is lower than the anterior 
?(Fig. 180, (a) and (b) ). Sectional anatomy has shown that in 
some cases (about 23 per cent.) this lateral inclination is 
absent, and the sagittal suture corresponds to the oblique 
diameter of the pelvis. It is probable that under normal 

conditions asynclitism is corrected very early in labour. 

* • » 

The relation of the head to the pelvis at the onset of 
labour in the four positions of the vertex as it appears when 
viewed through the outlet is shown in Figs, till to. 124. It 
will be seen that the sagittal suture roughly corresponds to 

one of the oblique diameters, but may lie a little in front or 
behind it as asynclitism is more or less pronounced. At one 
end of the suture lies the anterior i’ontanelle. at the other end 
the posterior fontanelle. Jf the head is well flexed, tin* pos¬ 
terior fontanellc is lower t^an the anterior; if the head is 
imperfectly flexed, this will not be the case. These points 
will again arise in connection with llie diagnosis of position. 

In passing through the pelvis, the. foetus, in addition 
to following the curved lino of the pelvic, axis, describes a 
certain definite, series of movements which alter its relations 
to the pelvic canal. The valuable information obtained in 
recent years by the study of frozen sections of women who 
have died in labour has made it necessary to modify certain 
of the older views regarding the nature and causation of these 
movements. It is customary to describe t hem as movements 
fof the head, but .the hqg,d. „ JJi&.index ; y 

Internal notation is essentially a movement of the trunk, and 
;it is probable, as we shall see, that the same is also true of 
flexion and extension. 

It will, of course, be linddrstood that throughout the first 
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Fin. 130 (/«)•—Posterior Asynclitism. (Buiinn.) 

Tlie t runk lies rliw tu the mutenuil f»pir.«\ 



NORMAL LABOUR 





Fio. 131. --First IWtion of the Yoitcx (L.O.A.), Anlovior Asynclitism. 

and second stages of labour there is a more or less continuous 
movement, of descent. Accompanying this, four other 
movements are described—viz. : (I.) Flexion ; (II.) Internal 
Rotation; (HI.) Extension ; {IV.) Restitution and External 
Rotation. 

I. Ffexion .—Sectional anatomy has shown that, under 
normal conditions the head, as a rule, is Hexed before labour 



Fig, 132.—Second Position of the Vertex (R.O.A.). 
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I'm. FJ.J.- Thiid Position of die Vorlox llciul fairly 

well flexed. 

begins. The degree of flexion is. however, subject to a slight 
variation, oven under normal conditions ; when fully flexed • 
the chin is in contact with the chest, but this may be modi¬ 
fied by an unusually high position of the arms (Fig. 115), or 
by other causes, i^e^ioii thcreforp .is. aq. V 

inyreruer U. and the old view that it was normally produced 
during labour must he abandoned. Disturbances of the 
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normal foetal attitude of flexion at the onset of labour are, 
however, not uncommon, causing the head to enter the brim 

(i 

in an attitude of deficient flexion or of extension. During 
its passage through the pelvis it may then become flexed, 
and the mechanism of the process may therefore he briefly 
referred to. but it must be understood that sueli explanations 
are superfluous when the attitude of the foetus before labour 
*1 is normal. The conventional explanations of the movement 
of flexion are : 

(a) The Werfae 77/Cf// , //.--\Vheu the foetal head is looked 

at from the side it will be 
observed that this outline 
forms a wedge with un¬ 
equal sides ; the apex of 
the wedge is near the pos¬ 
terior end of the sagittal 
suture, ancljLiu; posterior 
side is steeper than the 
anterior (Fig. 1 Bo). In a 
vertex presentation, when 
the head is incompletely 
flexed, the steep posterior 
side of the wedge will 
meet with less resistance 
from contact with the 
passages than the an¬ 
terior- Lc., the occiput 
will advance more quick¬ 
ly than the sinciput, and 
the* head will thus tend 
to move upon the oocipito-atloid articulation into the 
attitude of flexion. This effect- wall be increased by the 
e last ic pressure exercised by the resisting girdle of contact, 
for this pressure is Applied to the front and back of the. head 
at slightly different levels, thus forming a couple of forces, 
the tendency of which must be to rotate the head still further 
upon its transverse axis so as to bring the occiput lower than 
the sinciput (Figs. 136 and J37). These effects will be pro¬ 
duced at all* periods of the first and second stages whether 
the membranes are ruptured or not. 

- t (b) Obliquity of the Uterus .—It has been mentioned that 



Fio. 13&. - Effect of the Wodifo Shape 
of the Head in producing Fiction. 
(Modified from Uuluhin.) 

A, B. Diiunrt'-r «>l •■ngaift'iiiriiL. «.*, |». Mupn ul 
aulrticr »*i<le <>f InlriMl \\»m1u«\ K, U. Slo]* a of 
imsti'linr Hide of l.ilriul ucil:>t a . Vh* a Allows 
juriicutr 1h« a i.f lliy riant ir 

tfliUlr of 
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the gravid uterus at term is normally inclined a little to one 
or other side of Ihc middle line, usually to the light. From 
this it has been argued that force transmitted in the uterine 
axis will ho directed obliquely to the side opposite to tkaLio 
which the utfTiis is inclined. Therefore, with J right uter ine 
obliquity, wlftai the occiput lies to the left, the greater force 
applied to the posterior end of the head will promote flexion 
/by causing the head to move upon the occipito-atloid 




Fu.. Wrtox Fivsonlsition. Fivst Position. The lvr ad is iivcom- 

ph-h-lv Mo\«'d, the diauudor of cn*u£Ginoiit briny; approx iiwflely the 
ornpibi-fnmtul; pelvis divided in light oblique diameter. (Furabumf 
and Vaniior.) 

articulation. If the obliquity of the uterus should be left 
instead of right, then extension would be promoted instead ofr 
flexion, the uterine force acting more powerfully upon the 
sinciput. It- is probable, however, that little importance can 
be attached to this mechanism under normal conditions, for 
when the uterus contracts it tends to become erect, thus 
diminishing its lateral obliquity ; the position it occupies 
when at rest can have no effect upon the advance of the head. 

It must be recollected that when flexion is deficient..the 
diameter of engagement is longer than.\vhen it is &ojB>plete ’ 
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: (Figs. 136 and 137), and the difficulties attending the passage 
of the head are consequently greater. . When the head is 
,flexed to the greatest possible extent, the sub-occipito- 
i bregmatic diameter engages. The shape of the head in the 
. r plane of this diameter is shown in Fig. 138, a ; its dimensions 
» are well within those of the pelvic brim or cavity. When the 
’head is less fully flexed the sub-occipito frontal diameter 
r becomes engaged ; the shape and size of the plane of this 
• diameter are shown in Fig. 138, 6. This plane is approxi- 



Fig. 137. - Vortex Vrosonhition. First Position. Thn bond is eomjiletely 
flowed, the diameter of cngiigcfciicnt being the sub-oecipito-bivginatic. 
(Furabceuf and Varnier.) 

* * 

linately quadrilateral, and is therefore not so well adapted 
«tO pass easily through the pelvis, while its dimensions are 
-of course greater than those of the suh-occipito-bregmatic 
f plane* . When the head is midway between complete flexion 
and complete extension, the occipito-frontal diameter 
v* engages, and the plane of this diameter has the same shape, 
dbut is of even larger size than the sub-occipito-frontal 
(Fig. 139). It will therefore be apparent that complete 
.flexion of the head is of great mechanical advantage in a 
t ‘Vertex- presentation, since .position- the - plane of| ( 

^ 'engagemeat, ia, not, only -the smallest possible,- but alsq of af 
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qhape .^duch 


it is| 


tyiagge >miuu wm-Jeaauy paasu>majugu usf . 

however, probable thaLat. the ; beginning of Jahow.the.hesui* 
usually engages In tho sub-oeoipito-froiital plmi0, or in a 


plane intermediate between this and the sub-occipito- 
Ibregmatic, and if the dimensions of the head and the pelvis 






Eiu. 138. -a, The Position mid SliapooJ the fcsnb-Ocoipito-lii’egnmtic Plane 
of the Ftctal Head, b , The Position mid Shape of the Suh-Oceipito- 
Frontui Plane of the Fujtul Head. (Edgar.) .* 

m 

m 

jare normal, it may pass through without any marked 
'increase of flexion being produced. 

II. Internal Eolation .—The head enters the pelvic btim, 
as we have seen, approximately in the oblique diameter j in-Tpy 
tern&i rotation is a. movement which^amgt^ .£ 

UJ d ^ r&7 . p Qa teio r. The advan- : 

* tag© gained by this movement is that’ the diameter of 
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OCCIPITO-KHONTAJ. Pl.ANK 


V 


engagement is brought into the longest diameter of the pelvic 
« outlet, for when the coccyx is extended the antero-posterior 
measures about 5}tinches. In the fust and second positions 
internal rotation almost always brings the occiput forwards 
under the pubic arch ; in the third and fourth positions the 
same, thing usually oecurs ; but sometime*, from causes 
which will be mentioned later, the occiput rotates backwards 

into the sacral hollow 
Iff while the sinciput comes 

to the front. In the first 
S ' //"' \ and fourth positions the 

y/ \v - \J direction of forward rota- 

-V- ^V^»»nta.. . p..ank - \ (jon js from lof( . t() rig ht; 

l \ /in the second mid third 

\ v J from right to left. 

\ s' Fortand Rotation of 

- —the Occiput ..—The esseu- 

occu’viT tial cause of this movc- 

Q mont is the iullucnce of 

the doping pelvic floor * 
As we have seen, the soft 
parts forming the pelvic 
floor slope from behind 
forwards and downwards, 
and from the sides, for¬ 
wards, downwards, and 
inwards — towards the 
middle line. Therefore a 
body coming in contact 

I'm. i:w. -The J.Wio .1 ami Slta|io of "l 11 ' «">' P* rt of tllu I' 1 ' 1 ’ 
the Occipito-Frontal Plano. (Kd^ir.) vie floor will be directed 

by it forwards and down¬ 
wards under the pubic arch. When the head is Hexed the 
posterior part of c the vertex reaches the pelvic floor in 
advance of the anterior (Fig. L37), and is accordingly directed 


OCPU’UT 


Via. --The Position un<l Shnpo of 
the Oivipito-Frontal Plano. (lftlgur.) 


forwards by its slope ; in other words, the occiput rotates 
under the pubic arch. This will occur whether the occiput 
lies in ao anterior or a posterior position. Since the pelvic 
floorJa deficient anteriorly in relation to the wide pubic 
arch, the part of the head which mo-ve* forward is moving 
in the. direction <ff least, resistance, and there is nothing to 



MECHANISM 


299 


up-post? 'it. The movement of forward rotation is much! 
longer in the* cast; of posterior than anterior positions of ther 
vertex, the difference being represented Ify about a quarteq 
of a circle. 

Brauno's seel ion of a woman who died during the second 
si age (Fig. 100) shows the movement of internal rotation in 
progress, the occiput coming forwards, while dilatation of the 
vulva has begun. 

Backward Boldfion of Ihc Occiput.— -It*, in an occipito- 
posteryn 1 position, the head is extended so as to bring the 
occipito-froutal diameter into the pelvic brim, the anterior, 
end of the vortex will form its lowest part. When this part 
reaches the pelvic Moor it will be directed downwards and 
forwards under the pubic 
arch, and I he occiput will 
consequently pass backwards 
into the sacral hollow. The 
primary chum* of backward 
rotation is therefore je^teu.- 
.dionjpl, the vertex. While it 
is extremely rare in anterior 
positions, extension is not 
uncommon in posterior posi¬ 
tions, and is amply accounted 
for* bv two consideration*: 

(I) In posterior positions the 
general attitude of Hexion is 
disturbed by sonic degree ol' extension, of the spine v^hioh 
results from the opposition of the two convexities of Lliefuetal 
back and the maternal .lumbar \e 1 lcbra 2 ; if the total spine 
becomes extended the total head will become extended also. 
This implies I hat some, degree of extension is present at the 
commencement of labour. (2) Extension may be produeed 
or increased during labour by the jijvfapourable position^ 
jLhq head is plapiid (Fig. 140). The widest part oi.thc 
total head li&J^ehind its centre and corresponds to the 
bi-pariotal diameter. Iika^posterior positiou this diameter 
lies behind .thfc. oblique diameter oi the Jwain, between the 
sacral promontory and the ilio-pectineal eminence—a 
position where space is limited, audit therefore meets with 
opposition to its descent. The narrow sincipital end, on the 



J*'l 0 . HO.- -Orri pi fo-I/« interior Posi¬ 
tion of the Vertex (Herman.) 

ultnl 1 1 lit* , Du* 
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other hand, lies in the widest part of the pelvis wlfl&re it can 
descend., easily ; consequently the head becomes extended. 

. Another possible factor in the production of backward 
rotation may also be mentioned. If. the vertex, is.so extended 
as,to.make .the occipito-froutal the diameter of engagement, 

thej . length of the transverse diam«-/C\ 
ter of the pelvic cavity will form 
mechanical obstacle to forward rota¬ 
tion of the occiput. This diameter 
measures 4J inches—-i.c., about the 
same as the occipito-froutal ; yet, 
if forward rotation occurs, the head 
must pass through this diameter 
before the occiput can reach the. 
pubic arch. It will (dearly be easier 
for the occiput- to pass backwards, 
thus bringing the diameter of en¬ 
gagement immediately into the long 
diameter of the outlet. If the ver¬ 
tex is flexed, no difficulty will be 
occasioned in forward rotation by 
the length of the transverse diame¬ 
ter. Ill the case of certain varic-l 
ties of contracted pelvis the inclined), 
planes of the. ischium control* the j, 
movement of internal rotation, but * 
for the reasons stated on p. 413 they: 
are proba bly- * 

Fid. HI. —Foetus from »i labo ur. 4 

Frozen Section of a bp understood from what 

Woman who Died m . , ,, . , , , 

Labour towards the has been said that, while backward 

End of the Second rotation may exceptionally occur in 
sion of the Trunk, anterior positions, this occurrence is 
(Barbour.) . extremely rare and can only be ren- 

• dcred possible by marked extension 
of the head. In posterior positions it occurs in about one 
^ase.in ten. When backward rotation takes place the con¬ 
dition is ealled ^ persistent jpeeipito-posterior or face-to-pubes 


case. 


. • . Til. fJxtenqkn i .—Aftftr internal rotation has been com.r 
pleted, the^neaa emergOs at the vulva, the occiput,coming. 
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first, then successively, the vertex, forehead, ancl face. 
When the chili slides over the edge of the perineum, it of 
course becomes 'separated from tin* chest-wall- i.e.. the 
head becomes extended. It is probable*, however, that 
.extension begins earlier than this, and is i*u fact part of a 
general change in the attitude of the fuel us which takes 
place towards the end of the second stage. The attitude of 



Fin. IN.—Showing tin* Position tho Shoulder* brfoi'O tin.* 
MovtMuoiil of Fxicrnal flotation. 

the frxjfus shown in Fig. 141 is the same as that seen in u/ero 
in Fig. 142. WJio«n carefully examined it will he iinUeed that 
flexion of the trunk is-not nearly so marked as before the 
' onset of labour, this change being clearly indicated by the 
J interval which here exists between the folded arms and the 
. knees." The chin is also no longer in contact with the chest. 
In other words, extension has already begun; it is probably 
a normal-'occurrence at this stage of labour. Complete 
extension, of the head only occurs, however, in the actual 
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process of expulsion through the vulva. The steps of this 
process are shown in Figs. 142 and 143. It. will be observed 
that, the interval between the chin and the chest wall 
progressively increases as the head is expelled, while the 
back of the neck becomes bent over the pubes. 

IV. Rentihilion and External Rotation .—These are move¬ 
ments of the neck and trunk, the head being merely the 



Pic. 1 15.-—Showing the Position of the Hoad and Shoulders after the 

Movement of Kxtornul Potation. 


index. (1) Restitution.— -While the head is emerging in the 
antero-posterior diameter of the outlet, the shoulders engage 
in the oblique diameter of the. brim (Fig. 144). In this 
attitude there is slight torsion of the neck, and when the head 
is free a slight movement occurs, bringing it back into its 
normal relation to the bis-acromial diameter. In first and; 
fourth vertex positions this movement is represented by ajj 
slight turn of the occiput to the mother’s left; in second? 
and third to the mother's right. 
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(2) jgfifatBQl* Rotation ^prQSClvt^.thp movement..of $ic 
^boulders from y the oblique* diameter, of . the brim t-o . the 
antero-posterior cKametcr of the outlet,. in which they are 
borm' The anterior shoulder rotates forwards under the 
Tpubic arch, and in first vertex positions this movement 
carries the occiput still further round to the mother's left, 
so that the face is now directed to the right thigh (Fig. 145). 
External rotation is thus a continuation of the movement of 
Wtitwtion. 

It is unnecessary to describe separately the movements of 
the head in all four positions of the vertex. Posterior posi- 



Fig. HG.—Head Moulding, showing Overlapping of Hones at the Lamb- 

(Joidal and Sagittal Sutures. (Ribcmont-J)c9saigurs oiul Lepage.) 

• £ 

tions differ from anterior chiefly in their liability to be 
associated with deficient flexion and in the variation of the 
movement of internal rotation which is thus brought about. 
As regards internal rotation, the conditions which induce 
forward or backward rotation have been indicated. In the -z 
movements of restitution and external rotation, the occiput] 
always moves to the side where it lay at the commencement? 
of labour. 

Effect of Labour upon the Foetal Head.—The pressure to 
which the head is subjected during labour occasions certain 
alterations in the relations of the movable bones of the vc^ult 
of the skull to one anefther; these changes are termed 
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Fm. 1 IT. Slight Moulding ot the Fu-tal Head in Vertex Presentation, 
with .-mull I'apul. about the middle of the Light Parietal Bone. 
(Ihnniu.) 

■|In- mi. chi mil tin- min- nl iiM-lic.ei JM-faiv T.tUmr. 



¥io. 118.—Extreme Moulding of tho Ftutal Hou<f in Vertex Presentation, 
with Largo Ciiput on the posterior part of tfiie Light Parietal Bone. 
(Buimn.) { 
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posterior e dges of thcjparfotal bones (Fig. !46). The same 
ohang'e occurs, but to a Jcs» marked extent, al (ho sagittal 
suture ; one or othfrr parietal bone becomes slightly depressed 
beneath its fellow along the sagittal suture. The general 
effect of these change-, is aLo seen in an altered shape of the 
foetal head , the pressure of the guclle of eontac t is applied in 
the plane of the sub oeeipito biegmatie or sub-occipito¬ 
frontal diameters; this plane therefore becomes somewhat 
compressed, while compensatory elongation oeeuis in the 
plane at right angles to it i.( . the oeeipito mental plane. 
The head consecpicnlly becomes lengthened in its oeeipito- 
mental diameter (occipital tuberosity to point of chin) and 

shoitoned in its sub-oceipito- 


v 


Fio. 110. t’ainit - Suocetl.uu mu 
in First \ eiU*x Position 

i Ril)PTiiont-lks.^ai”m;s and 
iC'iwgo) 


liontalrhametei (Fig. 147) The 
effect of moulding in oeeipito- 
nor positions is described 

i'j ifrlr 0,1 '**“■ ^ i, ‘ 

moulding met with is piopor- 
tional to the pressure to which 

™ ^ the head n Mihjectetl (lining 

K/ labour in the < *w* of an ovei- 

u s " sized head or an under sized 

\ / ^ pelvis extreme moulding ot this 

y type may occur (Fig 148). 

Fio. HO. f*d]nit Sueced.mi nm The presume of the girdle 

ll P OQ tho l—l alM, 

Lepage*) indirectly jrioduees changes 

1 m m the scalp As the head is 

ariven down, and the passages dilate, the pait of the s(‘al| 
lying in the centre of the* birth-oana.l is free from pressure, 
while the part immediately above and around it is firmly 
compressed by contact with the maternal tissues. From 
k interference with venous return effusion of serous fluid intc 
the subcutaneous cellular tissue takes place upon the eXposec 
area of the seal}), forming a swelling known as the* caj>u 
$U$&dan£vm. ft is clear that this change will occur at the 
end of the first and during the second stages of labour; 
it is sel tfprp p iet with until after the membranes have rup- 
tjpyri. In the first j position of the vertex the right parietal 
bone lies in'front of a5d below the left, and, owing to the 
h flexed positiop of the head, the posterior end of the bone 
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lies at a lower Jcvel than the anterior. The exposed area , 
therefore corresponds to the posterior endpf the r ight T pa,netfil 
bo.ne,.Qlose to the. sagittal suture (Pigs. 131 And 432), and in 
this position the capul forms. The size of the caput ia pro-, 
portional to the degree of compression—which again depends! 
upon the relation in size of the head and the pelvis—anc^ 
to the. length in time which elapses between rupture of the • 
membranes and expulsion of the head. The presence of a 
large caput upon the head is therefore an important sign ofj 
difficulty in labour. The side of the head upon whicilJJwit 
Caput i* formed depends upon position; its exact place jv* 
ujjon the parietal bone depends, .upon the degree of jlcxi o^i p i I 
the head. In first and fourth positions it is on the right 
parietal ; in second and third positions upon the left ; 
when the head is fully flexed it is placed far back, elefee to or 
overlapping the posterior fontanelle : when the head is 
incompletely flexed it. will be found more anterior, and may 
even he near 1 he anterior fontanelle. The usual location of 
the caput is therefore as follows : 

v* » 

Kt pi»nirioii _ t - . I’osloriur end of ritrlit pnrietul 

''.2ml ,, {*.#-' . Posterior end of left pario'ol 

Urd ,, V* '' . Middle or front of left piiriebil 

Ith ,, . . Middle or front of right puriotul 


But if in third and fourth positions the head is well flexed,! • 
the caput will be formed nearer the posterior part of thej, 
bone. 

If after internal rotation, has •occurred the head is long' 
delayed on the pelvic floor, a caput will form upon the part 
of the scalp which presents at the vulva— i.e., the region of 
the occipital bone near the posterior fontanelle. This ia 
sometimes called the s econdary caput succedaneum ; jUsj $ 
place is the same in a.H positions of tha vertex when forward* 
rotation of the occiput has.occpixed ; it tvill be found upon? 
the sinciput in face-to-pubes cases. 

lj; will be seeu that the position of the caput and., the 
nature of the moulding are useful indications of the position 
occupied by the head in the pelvic cavity. They must bo 
noted immediately after birth, as mou lding pf i pp d jsfl-pp p^c g 
in a few hours , and the ca pu t is always absorbed in from 

. *• . -20 — 2 . 
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The Management of Normal Labour 


In this section'will be considered (I.) antiseptics; (If.) 
diagnosis; (III.) management. 

I. Antiseptics.—Kvcry ease of labour must be* conducted 
with the most scrupulous attention to surgical cleanliness on 
the part of all who arc in attendance upon the patient.. 
Puerperal infection is due in the overwhelming majority of 

instances to the introduction of pathogenic organisms into 
wounds of the genital canal ; there may he a few exceptions 
to this rule, hut they do not impair its general force 1 . Under 
ordinary circumstances surgical cleanliness in obstetric* work 
cannot be attained without the free use of antiseptics ; it- is 
probable that ‘ aseptic ' midwifery will always he restricted 
to lying-in institutions. The great majority of women will no 
doubt at all times prefer to give birth to their children in 
their own homes, where circumstances are usually unfavour¬ 
able to the organisation of the innumerable details of aseptic 
work. 


Preparation w.—Tin* greatest care must of course bo taken 
in preparing instruments, catheters, douche 1 ubes.etc.. before 
use. These and other obstetric instruments such as forceps 
can conveniently he boiled immediately before use in the 
patient’s room in the obstetric steriliser shown in Fig. 130. 
This appliance is made of suitable length to take the usual 
obstetric instruments, andean be carried in a bag of ordinary 
sizo. Before use they must, then be taken carefully from 
the .sterileor and immersed in a solution of carbolic acid 
l in 40, out of which they should he taken only for 
immediate application. (Juthe!era and douche nozzles 
(should always be boiled immediately before use. • 

The vulva always requires disinfection ; in the ease of 
cleanly persons this is comparatively easy ; in women whose 
habits and surroundings are uncleanly it may be very 
difficult, so that the vulva becomes a definite source of 
possible infection. Jt. would, without doubt, be an advan¬ 
tage in all cases to shave and disinfect the vulva as for a 
surgical* operation, but this would he misunderstood and 
resented in private practice. The vulva should, however, 
be shaved under e anaesthesia before performing any of the 
obstetric operations. Whether shaved or not the vulva 
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should be well cleansed with soap and water, then with 
fresh water, and finally thoroughly swabbed with an anti¬ 
septic solution ; for tin's purpose carbolic acid. (l in,.4Q) or 
one of the coal-tar products such as lyso) or .fe. l,6lfcr- 

i.e., a tea spoonful to a pint) is preferable to mercurial 
solutions, for frequent swabbing is required during labour, 
and the mercurial solutions when freely used cause a good 
deal of irritation of the mucous surfaces. Only perfectly 
clean and fresh linen, or clean pads of absorbent wool, 
should be allowed, after the external genitals have been 
disinfected, to come in contact with them. Sets of sterilised 
swabs and towels, prepared for use during labour, can be 
obtained from surgical instrument makers. The hands and 



Fui. liio.- Obstetric Steriliser. 


forearm ,s of the medical attendant, and the nurse should/first 
be scrubbed for live minutes in hot water and soap with a 
boiled nail-brush : then.the soap rinsed off in fresh hot water, 
and the hands finally immersed for two to throe minutes in a 
solution of 1 in l.OtM) biniodidc or porchloride of mercury. 
Tt is almost superfluous to point out that it. is impossible to 
sterilise' the hands without first removing the coat, turning 
the shirt-sleeves up above the elbows, and removing rings 
from the lingers. If the hands have recently been infected 
from contact with a septic midwifery case or a suppurating 
wound, especial care must be taken, for it is well known that 
skin actually infected with pathogenic organisms is extremely 
difficult to sterilise, and the usual process should be repeated 
two or three times. Under these circumstances rubber 
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gloves, previously boiled for ten minutes, should also In all 
cases be used. If the precautions mentioned above are 
; taken, the routine Use of rubber gloves in conducting labour 
. is unnecessary, and their cost forms an obstacle to their 
general adoption in all classes of midwifery practice. But 
in the cases of patients suffering from infectious discharges, 
whether of specific or septic* origin, sterilised gloves should 

• always be worn not. alone in the patient.** interest, but a 1 so 
to protect the hands of the attendant from infection, and 

• ( thus render it practicable for him to attend oilier eases with 

Rafetv. 

%* 

It will be observed that this technique falls short in some 
respects of that considered neecssai v for surgical operations. 

’ Strict surgical technique would require complete shaving at cl 
disinfection of the vulva before deliver v, tin* use of sterilised 
rubber gloves bv the medical and nursing attendants, 
and the provision of a large and costly supply of sterilised 
dressings, towels, coverings, etc*. This again would involve 
the provision of hospital accommodation for all confinements 
among the poorer classes of society. For a normal confine¬ 
ment such elaborate technique is unnecessary, because 
internal manipulation can be reduced to a minimum ; but 
when interference requiring internal manipulation is required, 
the fullest surgical technique is a necessity. 

It must be remembered that clothing also becomes 
infected by contact with septic discharges, and possibly .also 
. by exposure to the atmosphere of an ill-ventilated room in 
which a septic case is lying. Therefore, in the case of an 
obstetric nurse who lias attended a septic case, the disinfec¬ 
tion of her clothing becomes a matter of the greatest impor¬ 
tance, and it is the duty of t he medical man under whom she 
works to see that these precautions are carried out. All 

* washable articles should be boiled ; the others should be 
' Scnt^to the local sanitary authority, by whom they will be 

efficiently disinfected by .heat. What is requisite for the 
nurse is also requisite for the medical attendant, although 
the danger in his case is Jess because he js not exposed to the 
risk of contact with septic material for such a long period 
as the nurse. A complete change of clothing is, however, 
, absolutely necessary, befqre passing from a.case of infectious 
•Lfever, of..puerperal or .surgical infection, or of suppuration 
* • 'V- ’ •■*•■’. •• S* 
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of any kiifel, to one of normal labour. When a septic 
case has been examined without gloves being used, repeated , , ' 
disinfection of the hands must be carried out, and gloves// 
used for all purposes ; it is well recognised that skill which •;./ 
has been exposed to contamination by virulent bacteria is \‘, 
exceptionally difficult to sterilise. Tt* those precautions are / 
taken, it is not necessary for the medical attendant or the . , 
nurse to be suspended from obstetric work for a longer \j 
period than is required for the due performance of the. •/ 
various steps in disinfection ; mere abstinence from woiljfv.- 
and lapse of time (although the latter may diminish’ the/ 
virulence of organisms deposited upon skin or clothing) arc 
not disinfecting agents ; they c annot bo relied upon alone,. / 
and if other methods are efficiently practised they are. 


unnecessary. • ■ ; ,, 

1 , • 

Of the many antiseptic substances employed in surgery, 

there is a. general consensus ot opinion that the morc gftffil 

sails are the most reliable tor the disinfection of.the skin** 

liiniodide is preferable to perehloride of mercury, because it 

is a slightly more*, powerful germicide, does not roughen the 

skin when frequently used, and does not coagulate albumen, " 

.nor corrode steel instruments. The bactericidal action of a- 

;solution of bimodule of mercury is increased by an admixture 

iof alcohol in the proportion of three parts of solution to one ~ 

of methylated spirit. Rubber, glass, or metal instruments 

should all be sterilised by boilipg. , • // 

The question of vaginal douching will be most Con*/ 

veniently considered when dealing with the puerperium * * 

(p: 644). but it may be stated here that douching is 'm l* 

necessary before or during labour in a normal ca^ejyhen .the . 

vaginal canal is healthy. When the membranes rupture, 

and again when the body of the child escapes, the passages > 

are flushed from above with a large quantity of sterile fluids, 

(the liquor amnii), which serves all the mechanical purposes 1 

of a douche and has none of its attendant risks. Sometimes **' 

the amniotic sac becomes infected during labour, usually/ 

after, but sometimes before, rupture of the membranes, and 

then of course this advantage is lost, and if the condition is 

recognised douching should be employed. The best solution . 

, to US edurimJabour is peroxide gf hydrogen. inihfiJi^ 

of 5 volumes ; this is a non-toxic and noil-irritating solution. 
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presence of a purulent or niuco-purulent vaginal dis- 
: 5 -charge also indicates the necessity for careful douching before 


■^labour; the best antiseptics under such circumstances are 
:1 W 1 in .ICO or .bj jijftdidc . g . f ,mciKU.ry I in 4,01)0. 

' r * 1 i. Diagnosis.—The first, examinat ion of a woman in 


labour should be directed to the recognition of the three 


following points, which are of great practical importance : 
(1) the presentation and position ; (2) (lie relation between 
the size of the foetal head and that of the pelvis ; (3) the 
presence of the foetal heart-sounds. These matters must he 



settled at the beginning of labour, and accordingly jhc,exami- 
■ j^ippjshould be made as early in labour as possible, unless 
the medical attendant has taken the precaution, advised on 
105, of making the diagnosis of these points during the 
• latter part of pregnancy. Only by this method can causes 
*t ;of obstruction be recognised in time to avoid the serious 
maternal and fcetal dangers to which they give rise, when 
: tlieir presence is not detected until labour is advanced. Both 
abdominal and vaginal examination will be required. The. 
V, signs which indicate that labour is actually in progress have 
fepexi already described (p. 243). 

'ftAbdcmiinal Palpalion. —Nearly all the information re-\ 




ABDOMINAL PALPATION 


313 


quired at this stage can lie obtained by examination of the? 
abdomen ; no risk or discomfort to the patient is involved in' 
it, and it may accordingly be freely employed. A certain 
amount of skill, which can only be attained by practice, is 
required, and Hie details of palpation are much more readily 
learned during pregnancy, when the uterus is quiet, than 
during labour, when it is actively contracting ; the student 



Pm. 152.---Abdominal Palpal ion. Step I. Palpating t.ho Head by 

iho firnl pelvir fjrip. 

should therefore miss no opportunity of practising this * 
method during the latter weeks of pregnancy. 

The pa tient should lie upon her back with the shoulders 
slightly raised, the knees slightly bent, and the abdomen] 
completely uncovered. The hands should be warm,* andp : 
should be used with gentleness ; if labour is actually in. 
progress, the manipulations should he suspended during the- 
pains. The level of the fu ndus should first- be noted ; it 
will usually be found about- a hand's breadth below the tip 
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of the ensiform cartilage. Tftp parts of the bocjy of the fcetufl 
. which can be recognised by palpation are the head, the breech, 
the bgck, the antcfiacjshoulder, and the folded limbs lying 
' upon the ventral aspect. In normal labour the head lies in 
the lower uterine segment and the breech at the fundus, and 
this is the only arrangement with which wc* arc here con¬ 
cerned. The lower pole of the foetus should first be palpated 
Iby placing the hands flat upon the lower part of the abdomen, 
Jin the position shown in Fig. 152 ; the finger-tips are then 
/ [directed downwards and inwards and steady pressure is 
[made so as to force them towards the pelvic brim, and at the 
'same time approximate them to OTIC AflOthPr. Tills is called 
the fuM j)C Incjgriji, and by it, in a vertex presentation, the 
head of the foetus may be grasped between the two hands 
and its distinctive characters made out. 

It is not in all cases equally easy to feel t he head distinctly. 
Thus in a primipara the hearl may have descended into the 
pelvic brim, so that very little of its surface is accessible to 
the touch of the finger-tips. In a multipara the level of the 
*•’ head early in labour is higher, and a better impression of its 
shape and outlines can be obtained. In all eases it can be 
recognised that the head forms a mass of densely hard con-, 
sistence, and when it lies low in the brim there is very little 
mobility. When the head lies higher it can be readily moved • 
from side to side, and the details of its shape more easily ; 
. made out. Usually the patient experiences distinct pain on j 
pressure.over the head, but not over any other part of the 
teetus. 


When the head is fairly high its oval shape can be recog¬ 
nised, and also the direction in which the long diameter lies ; 
usually also the sincipital and the occipital ends of the ovoidi 
. can be discriminated. Before labour has set in the long 
diameter of the head is not infrequently found to occupy 
!'' the transverse diameter of the pelvic brim ; when labour is* 

; Actually in progress it will be found usually in one of the! 

• ■ oblique diameters. The sincipital end of the long diameter , 
is broader, more prominent, and more irregular in outline 
••than the* occipital end ; but it is only in eases in which the } 
conditions are favourable for palpation that these points can t 
made out. The Jfefcd.. can be distinguished from the » 
; breech, at the pelVic * bnm by the following points :—It is 
- / • v "' *' "7 ‘7 "\ 
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harder than the breech, better defin ed in outline, and is . 
separated from the trunk by a groov e corresponding to the 
neck ; by firmly drawing the^fingers upwards from the head 
to the trunk the presence of this groove can usually be 
determined. Fh a multipara the head usually lies above the 
level of the pl&ne of the brim at this stage of labour, and • 
therefore it can he more easily grasped. The head may then 
he better felt by the second pelvic grip, in which the ulnaifv 
margin of the hand is placed upon the pubes, and the thumli ^ 
and fingers spread so as’ to include the head between them} 



(Pig. 153). .ft will he evident that tlic second pelvi c grip 
will be more useful when the head is high, the first pelvic . 
grip when the head is low. In the former ease the head can * 
he retfdily moved from side to side ; in the latter case, as it. 
lies in the pelvic brim, it is almost immovable. 

The fundus of the uterus is next palpated with the* two 
hands laid flat upon it. ( f w u Utl g rip), the observer reversing 
his position so as to stand facing the patient (Pig. *54) ; the 
breech in this position will be felt to be larger, softer, and f 
lrXQI.e.Jt-i'Cgular in outline than the heart ^ one buttock can 

often be felt as a firm, distinctly rounded prominence. The 

V 




316 


NORMAL LABOUR 


ibuttock is, however, much smaller than the head, and can 
often be felt to rotate beneath the lingers as the trunk of the 
foetus moves spontaneously round its vertical axis. Small 
i^xi 2 iideii.prcuumenQCs representing the feet are usually to be 

felt in the same region as that in which the buttocks lie; 

* 

there are, however, certain exceptions to this statement 
(p. 361). These small parts can be readily displaced by the 



Flu. 131.—Abdominal Palpation. Stop II. Palpating the lim'd) by 

the /auditl 

observer, and can often be felt to make vigorous spontaneous 
’ movements. 

The,front- and sides of the uterus are next, to bo palpated 
in order to locate the hack and the limbs (Fig. 
156). It will be remembered that the bead engages in one! 
or other oblique diameter of the brim ; in the first and second; 
positions-h laige area of the back is accessible to palpation 
in X he third and fourth positions, however, only a small part ^ 
of .the back is accessible, wfytle the limbs will be readily felt, 
(Uig. 128). These differences in the disposition of the foetal 
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parts lead to a certain difference in the shape and outline of- 
the uterus which can be observed on inspection in a favour¬ 
able case. Thus in anterior positions the*anterior abdominal, 
wall forms a boldly marked convexity of uniform outline, 
while in posterior positions it is distinctly flatter, and in thin 
subjects it is irregular in outline over the position of the 



Flu. —Alxlmwmul l\-ilp;ition. Slop Til. Palpating the* Bai-k uinl 

Limbs by the lntrml 

I 

folded limbs. Irregularities of outline corresponding to"the 
limbs can often be observed at one or other side of the 
uterus in an anterior position. On palpation the back 
forums an extensive, smooth, rounded area, over which the 
fingers pass without Interruption. The limhs, on the other 
hand, are felt as irregularities, or as definite knobs, which 
can be displaced by the lingers, and which can also often bo- 
felt to make spontaneous movements. In anterior positions 
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j the'back appears to occupy tho greater part of the uterus, 

. while the. limbs are only to be felt well to one or other side 
; of the mid-line. In postciior positions the back may not 
i be definitely recognised at all, while the limbs arc recognisable 
9 I on hnLh . si(Usjjf.JJic.midMJ l e ■ 

The position of the anterior shoulder should also be 
sought. It forms a well-marked prominence in the lower 
part of the ntonu a little above the head (Fig. 126 ) and 
will be found to tlie light of the middle line in second and 
third positions, to tho left in first and fourth positions : 
it is nearer the middle line in anterior than in posterior 
positions. 

^ lt will now be apparent that it is possible to make a oum- 
te diagnosis of presentation and position from abdominal 
patieu alone. Thus the head is in the pelvic brim —vertex 
■presentation ; the back is readily felt —-tinterior {first or 
second) position ; in addition, the limbs are to the right of 
the middle line —first position ; or t he back cannot be located, 
but the limbs are readily felt —posterior {third or fourth\ 
position. It must, however, be recollected that the four 
‘positions’ of the vertex recognised in the British system 
of midwifery are not the only positions in which the head may 
lie. It may take up an intermediate position between the; 
first and fourth, or between the second and third, and also,' 
- though more rarely, between the first and second. Cases will, 
therefore, Occur in which tin.* exact ‘ position ’ of tlie head 
cannot be defined as belonging to cither of the four recognised 
* positions.’ 

Auscultation of the foetal heart also yields valuable inf or- 
motion in diagnosis ; not only does it indicate presentation 
and position by the locality over which it is audible, but when 
heard it- also proves t frat the f oetus is living, while by the 
changes which it undergoes during labour tip^ly warning of 

may be given. 

The foutal heart-sounds can best be heard by using a 
single wooden stethoscope and pressing it firmly against the 
abdominal wall over the back of the foetus (Fig. 156). *Tlie 
; ^part of the foetal back over which the heart-sounds are, b&st, 
heard is the scapular -region. The position occupied by this 
area in relation to # the mother’s abdominal wall varies with 
/ both' pfeseutat^on and position, (see Figs. 126 to 129), and 
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the stethoscope must be moved from place to place until the 
point of maximum intensity of the soundj has been located. 
Often they can be heard over a wide area of the abdomen, , 
and it is then important to fix the point at which they are' 
loudest.. In the first position of the vertex the heart-sounds 
are heard best at a point about midway between the umbili- 
eus and the left.anterior superior iliac spine (Fig. 157). This 
point corresponds almost exactly to the position of the left 

scapula, i.e.. the point ou the foetal body at which the hoart- 



FiG.- IoS.—S howing the usual Position of the Point* of Mitxirmnu 
Intensity of the Fatal Heuit-soumls in a Paso of Second Position 
, of the Vertex. • 

sounds will be most clearly heard. In the .second pos ition 
the point of maximum intensity is less definite. Often it is 
in the*middle line, half-way be!ween pubes..and umbilicus ; 
almost as often it is somewhere about the centre of a line 
drawn from the umbilicus to the right anterior superior 
spine. In the second position the left scapula is not in con¬ 
tact with the abdominal wall, and the point upon the back of 
the foetus where the heart sounds are most clearly heard is 
variable. In the third positio n they are- psually best heard 
at a ^ligliliy" Elgfier leve t but further from. Jfcfe. middle 
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line towards the flank ; occasionally, however, they will be 
!bcst heard in the mid-line, rather nearer the umbilicus than 
(the pubes. When heard in the latter position there is pro¬ 
bably sufficient extension of the trunk to throw the chest 
'forwards against the anterior uterine wall. ’ In the fourth 
position it is more difficult to find tlie heart-sounds than in 



v^’TO. 1.37.—The Points of Maximum liftonsity of tlin Foetal 
Heart-sounds in Vertex and breech Presentations. 

V -- vrrlrN pivsi-iitrtlioii. H --- breech presentation. 

any other. When heard they are usually found well out¬ 
ward s towards the left flank. When palpation fails to settle 
the diagnosis of position, it is clear that valuable aid can be 
obtained by localising the point of maximum intensity of 
the foetal heart-sounds. 

The rate of the foetal heart-sounds at term varies from 
120 to 140 , per minute ; sex has no definite influence upon 
the rate, nor has $ze, although some observers believe that 
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a largo child has usually a slower heart-beat than a small 
one. The foetal heart-rate is slowed during the uterine 
contractions, blit quickly recovers when tlfcy pass off. Pro¬ 
gressive slowing of the rate during prolonged labour indicates 
that the foetus is suffering from the effects of pressure, and 
forms an indication for rapid termination of labour. Ujft&ue 
rapidity is also an unfavourable sign. If the.rate falls below 



Fro. V»X.— Mntliod ot* making a Vnginnl Examination (luring Labour. 
The* Labia are hob I apart by Two Fingers of the Loft Hand while 
tin* Fight Index Finger is passed into the Vagina. 


100 or rises above 160, danger to the child is certain. It is 
accordingly of importance to count as well as to locate the 
foetal heart-sounds. 

Vaginal Examination .—This method must be employed 
as little as possible during labour, owing to the attendant 
risks of infection. Nearly all the information required can 
be obtained, as we have seen, by abdominal examination 
alone, and in normal labour vaginal ex&minftti.Qri for diagnosis 
is oftep unnecessary. It may, however* be required to 
E.M. #' 21 



322 


NORMAL LABOUR 


^ onapt of labour, or to watch the pr oc ess o f 
dilatatfop of th^ cervix. 

In making a» vaginal examination of a parturient or 
lying-in woman, the medical attendant should first disinfect, 
his own hands and then the vulva of the patient, if no nurse 
is present to do this. The hands are then again immersed in 
the antiseptic solution, and, while the fingers of the left hand 
separate the labia, the index finger of the right hand is care¬ 
fully passed into the vagina, avoiding all contact with the 
vulval hair, the patient’s clothing, or bed-clothes (Fig. 15.8). 
In making the examination the hands should be used dripping 



Fig. 159.—-Tho Left Litoral Position. Patient prepared for 

Vaginal Examination. 


wet with the antiseptic solution ; no unguent is necessary, 
for the wet fingers will not cause the patient the least dis¬ 
comfort, and it is wclf known that the so-called antiseptic 
unguents possess no bactericidal properties, and may even be 
a source of danger, for in some of them bacteria in a living 
state may exist for a long time. When it- is necessary toi 
repeat the ex ami hat ion the hands roust again be disinfected, i 
and the vulva swabbed with the antiseptic solution. 

For a vaginal examination during labour the British 
practice^ to place the patient qpqq fiyr ipffr side, and in this 
position women are usually delivered (Fig. 159). Modifica¬ 
tions of this posture arc required under special circumstances 
which will be afterwards indicated. In making the first 
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vaginal examination certain definite objects must be kept in, 
view, and systematically dealt with one after the other ; 
unless this is done no information of value*raay be obtained, 
or the student may find it necessary to repeat the examina- 
t.ion in order to-determine something he has forgotten, and. 
this needlessly increases the risks. The points should be 
observed in the order stated: (!) the level at which the 
head lies in the pelvis ; (2) the size of the dilating Cervix 
and the condition of its walls ; (3) the presence or absence 
of a bag of waters; (4) the position of the posterior 
fontanelle. 

The Level at which the head lies during the first stage of 
labour is different in a primigravida and a multigravida. . 
In the former, it the conditions are normal, the head j&.-law 
enough to be readily felt by the finger in the vagina without 
making upward pressure to reach it. This signifies tfiat the 
head is ‘ engaged 1 in the brim, i.e ., the greatest circumfer¬ 
ence of the head corresponds with the brim, while the vertexT 
is in advance and therefore lies lower. If in a primi¬ 
gravida the head c annot bo thus readily felt, suspicion is* 
at once aroused that some cause of obstruction is present. 
The * engaged ’ head lias little mobility, but can be pushed 
upwards to a slight extent during the intervals between the 
pains.’ 

In a multipart the head usually lies above the brim, 
and riot ‘ engaged,’ until the*end # o£ the first stage. It can 
then be felt only by making upward pressure with the 
finger, arid it will be found to be freely movable during the 
intervals of the pains. 

The walls of the cervix , and the margins of the external 
os should feel s^i't and yielding to the touch ; during a pain 
the margins of the os may become stretched tightly over the 
head, but in tlie intervals they arc quite soft. In a primipara 
the ccivix may become completely ‘taken up’ befqre^tfefi- 
o s is one-third. QX.oaCrlialf^dilated ; the os then appears to 
^he examining finger as a circular aperture in the tightly 
stretched cervical wall. In a multipart) yjie dilates 

more uniformly. ‘ , 

T he bag a f wat ers may escape notice altogether unless 
the examination is continued during a pain ; in the interval it 
does not bulge, the membranes lying in Contact with the 
• 21—2 
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head. If the hairy scalp can be recognised by the linger 
it is obvious that then*, is no bag of waters. 

The yonleriar \funlnnelle will be detected if the head is 
well flexed, as explained below. 

While the cervix is undilated and the membranes are 
unruptured, the sutures and fontanelles cannot lie distinctly 
felt., and groat care must be exorcised in avoiding accidental 
rupture of the bag of waters. Diagnosis of position by 
y vaginal examination must usually be postponed until the 



/< 


Fig. ICO.—a. First Vertex Position, showing Relations of Posterior 
Fontanelle and Sagittal Suture. f>. Seen ml V r c*rtox Position. 
(Modified from Ribeinont.-TJcsstugnes and Lepage.) 

FrUoiiI in u»ual ohslHrir jKisilion. 

second stage, when the necessary particulars can be made out 
without difficulty. In the Jir.al position the posterior fonta- 
nelle will be felt in the left anterior quadrant of the pelvis ; 
the sagittal suture runs backwards and to the right in the 
line of the right oblique diameter, and the anterior fontanellc 
is out of reach (Fig. I GO a). When internal rotation has 
occurred, the posterior fontanellc will be found in the 
middle •line anteriorly. The disposition of the sutures and 
fontanelles in the second position is shown in Jig. ICO K In 
the case of the posterior positions, the degree of flexion 
present influence’s the disposition of the sutures and fonta- 
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nelles to a considerable extent; when the head is flexed, 
the posterior fontanelle can be felt in oneior other posterior 
quadrant of the pelvis, the anterior fontanelle being out of 
reach (Fig. 161 *»). If, however, flexion is deficient, the 
anterior fontanflle comes within reach arid can be felt in 
the anterior quadrant of the pelvis, while the posterior 
fontanelle can barely be reached at all (Fig. 161 b). Home- 
times difficulty arises in the second stage owing to the 
formation of a. large caput succedanemn which obscures the 




Fit;. 161. - a. Third Vertex Position. Hotul flexed. A. Fourth Vertex 
Position, Hoad partly extended, nho\vin«* Anterior and Posterior 
Eon 4 .11 idles mid Sagittal Suture. (Modified from Rihomont- 
Dossaignoq and JjCjwgcO 

l'.nii-ut in u-imI nl.slclru- {Kwition. 


sutures and fontanelles. r Pho best guide to position then 
id-th c ear , which can easily he reached when the head is low ; 
the curve of tlxc.holbu^towards the occiput. 

III. Management of the First Stage.—There is little for 
the medical attendant to do during this si age after the diag¬ 
nosis has been satisfactorily made ; a skilled nurse is quite as 
well able to Attend to the patient's wants and watch the 
course of labour as a qualified medical practitioner. A single 
vaginal examination for diagnostic purposes at this period 
should be enough ; if repeated, it should be with the definite 
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- ‘object of observing the progress of dilatation and the 
'advance of the hfead. Any succeeding examination should 
'be conducted with strict and conscientious antiseptic 
• precautions. 

During this stage the patient may be allowed, to yalk 
about, or pit , or assume any position in which she is for the 
time easy. An y p e p ia should be given as soon as labour has 
definitely begun, to ensure the rectum being empty at the 
time of delivery ; and evacuation of 1 lie bladder from time 
to time should be secured, either spontaneously or by the 
use of the catheter if necessary. Nou ris hment can be given 
freely if the patient is not sick ; vomiting at this stage is 
neither unusual nor of serious import. While regularly 
[recurring pains arc present it may be assumed that labour 
[is progressing normally. Jf the pains are irregular, or only 
imperfectly intermittent, progress is usually slow, and it 
may then, be necessary to observe the condition of the cer vix. 
The first change is that it becomes ‘ taken up,* i.e. the 
projection of the vaginal portion into the vaginal canal 
disappears. In a primigravida the dilating cervix now 
becomes tightly Stretched by the advancing vortex, and when 
examining during a contraction the ring formed by the os 
externum will be felt to be firm and well defined, the bag 
of waters bulging through it : in the intervals it becomes 
soft and relaxed, while the head recedes and the bag of 
waters becomes collapsed and may be difficult to recognise. 
The progress of dilatation is usually recorded by noting the 
size of the os externum, as- -admitting on©-finger, swe of 
half- crown, size of a Grown piece, half dilated, three fourths 
.dilated. When fully dilated the. anterior lip of 'the os is still 
]palpable between the head and the pubes, but the posterior 
| lip will have disappeared, as it has been drawn up above the 
? advancing head. 

. M. the membranes rupture, whether at the end 
qfjtbis stage, pr prematurely, a second vaginal examination 
shfiuld.be made. The hairy scalp can now be distinguished 
by the finger and the disposition of the sutures and fontanelles 
made out with comparative ease and the diagnosis of 
. position thus confirmed. The transition from the first to 
the second stage is marked by a change in tho condition of 
v the patient and in the character of the pains, which has been 
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already described. In a normal labour proceeding without 
Vundue delay, two vaginal examinations, one at the start 
land ono after rupture of the’ membranes, are all that is 
Required. 

Apart froni the slightLy blood-stained ‘ show * at the 
commencement of labour, there is no haemorrhage during 
the first stage in a normal ease. I fa ftuao ^etica or sedatives 
should be given when this stage is running a normal course. 

Management of the Second Stage.—During this stage 
the patient must fie down ; the medical attendant cannot! 
leave her except for a very short time, and he should even then} 
remain within easy call. The pains of this stage are severe, 
and the voluntary efforts of the accessory muscles exhaust¬ 
ing. The. patient should, however, be encouraged to con¬ 
tinue as long as possible without anaesthesia, as voluntary 
bearing-down efforts greatly assist the descent of the bead. 
Towards Ibc end of this stage chloroform may be given. 
.Surgical aruesthesia is not required except at the time of 
;actual delivery, when the head is emerging from the vulva ; 
the pains then become very severe, and are accompanied by 
violent straining which may do harm. Partial anaesthesia 
may, however, bo maintained during the latter part of this 
stage without injury to the patient or the foetus ; it is best 
carried out by the administration of .chloroform by the open 
method upon a handkerchief or a flannel mask. If an in¬ 
haler is preferred, that of .1 linker is the safest and most 
convenient. Chloroform should be given only duri ng th e 
pains ; in this way sufficient will be taken to relieve the 
patient's suffering and cause her to sleep duriug the intervals. 
While no harm ever .comes from giving chloroform to a 
healthy woman for a considerable time in this manner, it 



should be remembered that complete anaesthesia, when 
prolonged, may lead to uterine inertia and troublesome post¬ 
partum haemorrhage. The foetal he art sh ould be auscultated 
from time to time when the .second 


longed. 

Even in cases whero a complete diagnosis has been made 


in the first stage by external examination, a ya^mal^xamina- 
tion should be made early in the second stage to confirm the 
previous diagnosis, and to note,any changes whioh may have 
occurred,.. The head has usually descended sufficiently to 
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allow the whole area of the presenting pail, to be reached by 
the finger. First t {\e U p of t lic os externum should be sought; 
the anterior portion alone will be felt, and its condition 
should be noted ; not infrequently it becomes swollen from 
oedema induced by compression between the head and the 
pubes ; normally it is felt as a soft, thick fold of tissue. By 
sweeping the finger-tip round the presenting part the os will 
also be. felt at the sides and behind, if it is incompletely 
dilated. Next the condition of the scalp should be noted ; 
a .small caput may be detected, the pitting of the tissues on 
pressure being recognisable by touch. A large caput at this 
period of the second stage is abnormal and indicates some 
degree of obstruction. Next the sut ures should bo sought 
for and special attention paid to the points where sutures 
can be felt to meet : those positions correspond to the font a- 
nelles, and usually only one is w'Llhin reach. The. distinction 
between t he anterior and posterior font anelles is bv no means 
so easily made during labour as upon the fuetal skull. 'Flics 
bones are compressed, and the size of the font a nolle* con¬ 
siderably reduced. Further, if the fontanelle is not readily 
accessible an erroneous impression may be produced by 
feeling only a portion of it ; thus if the anterior fontanelle 
is difficult to reach so that only one corner of it is felt, three 
sutures only may be. discovered, and in consequence it 
may be mistaken tor the posterior. During labour the* 
depression of the occipital bone beneath the parietals is' 
exaggerated by compression so as to deepen the floor of the, 
posterior fontanelle and throw' up the edges of the parietal > 
bones to an unmistakable degree. In the case of the anterior • 
fontanelle the bones are on a more uniform level, and this 1 
point is therefore one of great diagnostic importance. After 
satisfactorily recognising the fontanelle. an attempt should be 
made to define its position in the pelvis, and for this some 
experience is required. When the posterior fontanelle is felt 
it usually lies in the anterior half of the pelvis at this stage 
of labour, and inclined slightly to one or other side. Later 
on in labour, after internal rotation has occurred, it will be 
found in the middle line, behind or beneath the symphysis. 
The anterior fontanelle is seldom felt except in occipito- 
poatexlor positions., r 

It is unnecessary to make vaginal examinations to watch 
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tho descent of the head, for the appearances described on 
p. 252 will indicate when the head has # reached the vulva. 
Tho work of the medical attendant may then be said to 
begin, liis duty being to control the passage of tho head 
and body of the foetus through the vulva, and as far as 
possible to avoid injury to tin; pelvic floor. In this country 
women are usually delivered lying upon the left side, with 
the thighs partly flexed and the knees hold apart by an 
assistant. 

Time, should he allotted for the actual expulsion of the 
head, especially in the ease* of a prmiipara. or whenever the 
perineal body appears to be unusually resistant. If delivery 
is taking place under aniesthosia it will usually be observed 
that as the degree of amesthesia deepens the pains become 
weakened and delaved. Sometimes tins effect is so-marked 
with only slight degrees of amesthesia that labour practically 
comes to a standstill and the administration of chloroform 
has to be stopped. During the delivery of the head rapid 
progress is, however, undesirable, and the administration of 
chloroform should be pushed so as to produce surgical 
amesthesia. It is usual to speak of the process of assisting 


the delivery of the head as * supporting the perineum.’ 
This expression is unfortunate, for attention should beji 
mainly directed not to the perineum, but to the head ; no 1 , 
amount of support applied to the perineum will prevent a 
threatening laceration unless 1he # movements of tho head can ? 
be properly directed. The object in view is to dqJiyc.K„.$JlB 
occiput first, and to prevent extension of the head from 
taking place until the bi-parietal diameter is free from the 
vulva. This implies that the natural tendency to extension 
of t he head at t his st age must be resisted up to a certain point, 
By making pressure upon the stretched perineum with the 
palm of the hand, and at the same time allowing the occiput 
to prdtrude beneath the symphysis, the head will be kept 
from extending until the wide posterior part (bi-parietal) 
diameter) has escaped. The head may then be allowed 
gently to extend at the end of a pain, the face and chin being} 
slowly levered over the perineum during an interval. This! 
method has a definite mechanical advantage. If the head,! 
does not extend until the parietal eminences are free, ex-j 
tension brings successively the sub-oecipito-bregmatic, sub-> 
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'^occipitofrontal, and suh-occipito-racntal diameters (each 
.measuring about 5^ inches) through the anteroTposterior 
f diameter of the outlet (Fig. 102). If, however, the head 
(should extend before this, the oceipito-frontal (4-J inches) or 
j the occipito-mental (5 inches) diameters must pass through 
the outlet, or, jf not these, then certain intermediate 
t diameters necessarily longer than the sub-occipito-bregmatic 
^ and sub-occipito-frontal. It will thus be seen that the 
ixjy^Qktant point is not the supiiori given to tiie perineum, 



blithe attitude of the head when escaping from the vulva. 
In spite of all precations a certain amount of laceration 
almost always occurs in a primipara, and even when the 
perineal body seems intact externally there may be considcr- 
) able laceration of the lower part of the posterior vaginal 
' wall. 

Sometimes the expulsion of tho head is rapidly effected 
by a succession of violent pains, so that no opportunity 
occurs for controlling the mechanism. More often, and 
especially in the c$se of a gfiadijal advance with 

eaftfe paj|i occurs, the head retreating completely in the * 
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intervals. Thus the vulva and perineal body are gradually* 
stretched. Finally the head reaches a ^position in the out-j ' 
let from which it shows little or no tendency to retreatl 
during the interval, and it.may then be maintained .that 
position by making pressure over. the stretched perineal 
body, while with the other hand the stretched vulval ring 
is slipped back over the parietal eminences. -The^headj 
will then be easily freed by pushing forward the anterior 1 , 
part which is still within the maternal canal. 

After the expulsion of the head has taken place, a pause 
in the uterine contractions occurs. The child’s eye s should 
now be wiped with pledgets of cotton-wool soaked in boric*/' 
lotion, and if thejyy^ encircles the neck it should be pulled 
over the occiput and freed. Jf the pause is a long one, the 
face will become cyanoscd from the pressure exerted-upon the 
undelivered trunk. As soon as the ulcms contracts again, 
the movement of external rotation will be observed, and 
when the bis acromial diameter has entered the antero- 
poxterior of the outlet, delivery of the body may be assisted 
by drawing the head gently forwards round the symphysis 
and making pressure with the other hand upon the uterine 
fundus (Fig. 163). In ease of difficulty the index finger mayt 
be booked into the axilla of the noxterior w ljopldcr - and trac-h 
tion thus made upon the trunk, in Ike axis of the. \ pelvic 
on del. In order to secure proper retraction of the uterus, 
the hand must not leave the •fundus during the delivery 
of the body of the child, if the body is delivered by 
traction. 


Management of the Third Stage.—The labour has now 
entered upon the third stage ; the attention of the medical 
attendant will be given first to the condition of th e uterus , 
and then to the division of the cord. This apparently trivial 
procedure should be carried out with due antiseptic .pre¬ 
cautions, the ligatures and’scissors being boiled before use, 
and the hands properly disinfected ; it is of great importance 
in the prevention of umbilical sepsis in the new-born child. 
T he <mrd should not bo divide d until the.cbd d has., cried 
lo^^-^pirSIoiris. pr.Qpwiy £3t$blia^ 
ha s nearly ce ased. The child is then wrapped upipbjankets 
qfld removed. The perin eum sh ould next be exa mined to 
note the degree of laceration, if any, which has occurred, and 
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in bo doing the vulva should he opened up with clean fingers, 
so as to bring the posterior vaginal wall into view. The 



patient should now-liu upon.iafil back, for in that position 
the u ffirps can be iy^jA-ry.iled much more easily and effectually 
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than in the side position. Nothing should be done except 
gently to massage the uterus until it perceived that the 
placenta has been expelled from it. 

At the beginning of this stage the medical attendant 
should on abdominal examination carefully note the height 
of the fundus* the size, mobility, and outline of the uterus* 
ill 1(1 the presence of the usual slight, supra-pubie. hollow.. 
AIL these points can be observed much more easily in the 
dorsal than in the side position. By the changes which 
occur subsequently he will be able to recognise the detach¬ 
ment of the placenta. When separated from the uterine 
wall the placenta falls into the cervix or the vagina. In 
consequence the body of the uterus becomes smaller, harder, $ 
more globular and more movable. The level of the fundus 
also rises slightly, as the presence of the placenta below, 
prevents the uterus from sinking into the pelvic cavity. For ^ 
the same reason the supra-pubie hollow becomes replaced { 
by a slight bulging, indicating the position of the placentas 
in the cervix. Furl her evidence of separation may be found I 
in lengthening of the umbilical cord outside £he vulva.i 4 
When in doubt as to the position of the placenta, the uterus * 
may bo grasped and pushed gently downwards and back¬ 
wards into the pelvis ; if the placenta is still attached to 
the uterus the cord will visibly descend with it and retreat 3 
when the pressure is withdrawn. If separated, little or no 

effect will be observed. • 

* 

When separated the placenta can usually be delivered by} 
a voluntary bearing-down effort on the part of the patientj 
aided by the medical attendant grasping the uterus and- 
pushing it downwards and backwards in the axis of the! 
pelvic brim. When it is certain that the placenta has left! 
the uterus., pressure upon the fundus may be aided by gentlej 
•.traction upon the umbilical cord ; -this must never be doneji 
Ihowcver, while the placenta remains attached to the uteruj* 
When the placenta appears at the vulva, It should be received 
in the hands and rotated so as to t wist, the membranes which 
follow it into a spiral or rope, which gradually comes to an 
end and slips out without any traction having been madej 
(Fig. 104). In this way tearing of the membranes, leading! 
to retention of a portion In the uterus. \s avoided. 

XJ^ftQr >vaitmg.for at least .half ai^hqur^it is found that 
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the placenta still remains in the uterus, an attempt may then 
be. made to effect its expulsion by the manipulation of 
Cr6de, often callcci ‘ expression of the placenta.* This 
{consists in gently rubbing the uterus so as to bring about 
p firm contraction, and then compressing it strougly in the, 
.(grasp of one or both hands, at the same time pressing the 
I whole organ downwards and backwards into the pelvic 
|cavity (Fig. 165). The partially detached placenta can in 
'>) this way often be squeezed out of the uterus, but certain 
(disadvantages always attend this manoeuvre--viz., (1) por¬ 
tions of the placenta and of the chorionic membrane 
may bp left attached to the uterine wall, being torn 
away from the bulk of the after-birth ; (2) if the uterus is 



thus compressed during relaxation , the process of inv ersion 
may be started (see p. 480). It must therefore be clearly 
understood that the Cr6de method is not. to be employed 
merely to save time, but only in cases where the spontaneous 
3 separation of .the.placenta.is. unduly delayed. < With the aid 
of anaesthesia, the placenta can always be delivered by this 
method, unless morbidly adherent, but the risk of retention' 
of a portion of the after-birth is naturally greater than when 
anaesthesia is not used. 

Prolongation of the third stage, if not accompanied by 
considerable haemorrhage, is not of itself disadvantageous to 
the patient. There is. therefore ftp .for and it, 

. must, be borne in mind that natural separation of the 
placenta js much to be preferred to its artificial removal, and 
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/is worth waiting for. If the placenta* has not been fully 
Separated in half an hour from the. birth of the child, an* 
attempt may be made to deliver it by expression. Unless* 
■ajumduu amount of bleeding occurs* manual rempyaj oi the 
.placenta.by.passing the hand. into the,uterus (see p. 515), 
should not bemndortaken until at least an hour has .elapsed; 

After a normal labour vaginal douching is unnecessary, 
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Fig. 165.—Expression of the Placenta. (After I'VMo.) 


but the nurse should thoroughly swab the vulva with an 
antiseptic solution (e.g., 1-2,000 biniodide of mercury), and 
aiLperineal tears, of £ inch or . more ..must, be immediately 
repaired. The uterus should be continuously massagjsd_for 
fifteen njUyitQS .after the dcHyery of the after-birth, 
and gently but iirmly s^uetjzed to expel any blood : clot that 
may have remained within it (Fig. 166). Persistence of 
haemorrhage at this time is frequently due to the presence 
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of a clot in the uterus, and when this inis bcwi squeezed out 
vfclie bleeding immediately cease*. The presence of a clot, in 
i the.uterus does no£always Cillise blooding, hut. it invariably 
'interferes with the proper retraction of the uterus. The 
empty, fully retracted and contracted uterus feels densely 
hard in consistence, and irregular in outline ; when the 
uterus remains globular and bulky during a contraction, and 
SOftish in consistence, a dot is probably present. If a dot 



Fig. 160.—Compression of the Fiiiuliw in oitler to empty ihe Cteriis 
after Delivery of the Plawntji. (Edgar.) 

is allowed to remain in the uterus, although haemorrhage 
may cease, the patient is liable to (1) sj&yc.fq..after-pains ; 
(2),delayed involution ; (3) sapraunia. Siiould the uterus 
still tend to become flabby, a dose of ergot may be given, 
either by the mouth in the form of Uquid extract of ergot 5j,\ 
or x>rcferabiy by deep intra-muscular injection into the 
buttocksan the form of injectio ergo time hypoderxnica (B.I\) 
or 1 aseptic ergot.’ A useful alternative to ergot, is pifo pfo ry 
gland which may be,, given intra-muscularly in dose of 
ec. of a 20 per‘cent. solution. These drugs are seldom 
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required by ;i *primipura, but there is no objection to their 
routine use in multiparse. Finally an f a bdom inal,...faiadftg 
should be firmly applied, and a p ad of sterilised absorbent 
cotton or gamgee tissue, or of corrosive-sublimate wool, 
placed over flu*, vulva. 


Occipito-posterior Positions of the Vertex 

The two posterior positions third and fourth taken 
together are much less frequent than the two anterior 
posilions- -first and second, tin* relative proportions being 
about I posterior to 3 anterior (see p. 2S8). 

Mechanism.- Tie- mechanism differs from that of Hie 
anterior positions in two particulars (I) is deficiy|it 

in a considerable proportion of cases ; this is due , {aj to a 
tendency in posterior positions towards extension of the 
spine and therefore of the head : (6) to the obstacle offered 
by the pel\ ic walls to Hie descent of the occipital cud of the 
head, while the sincipital end is free : (2) the movem ent of 
internal rotation is unfavourably influenced. "since either ^ 
(a) a long movement of forward rotation, or (h) non-rotation, 
or (c) backward rotation musf occur. If the uterus acts: 
powerfully, llcxion is good, and flic head and pelvis are of, 
normal size, ihe oceiput will rotate forwards ; if, however, 
llcxion i.s deficient, or flu* pains are feeble, or if the head is 
unusually large, or the pelvis a hi formally small, the head will, 
remain imrotaled (Fig. 101). or Ihe occiput will rotate h^ c-. 
wards into I he sacral hollow. When forward rotation occurs 
the Vase terminates in the same way as an anterior position ; 
but when non-rot ill ion. or backward rotation occurs serious 
difficulty is m »t with in flic expulsion of flic head. Fig. 107 
allows that in the latter position the shoulders enter the 
pelvic cavity along with the head ; the vagina is consequently 
over-distended and the descent of the presenting part is 
made more difficult. The part of the head which in this 
lease first presents at the vulva is the region of the anterior 
/foilt.anelie; the occipito-frontal diameter (4| inches) is 
therefore engaged in the antero-posterior diameter of the 
outlet. The vertex first passes out beneath the symphysis 
pubis ; then Ihe perineum stretches and the occiput slips, 
over it ; finally the face passes under the symphysis, and< 
E.M. 22 
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Ums the delivery of the head is completed by a movement , of 
extension. 'it will^be seen that much longer diameters of 
thfe foetal head are engaged than when the occiput is anterior. 
Further, the wide posterior part distends the perineum 
Instead of emerging between the labia, and the* risk of severe 
laceration is thus much increased. 

Diagnosis and General Course of Labour.—The 



Pig. 1<>7. --Illustrating the Difficulty in‘Delivery of the llond in 
persistent Oeeipitn-Postcrior Positions. 


diagnosis of occipito-posterior positions has been already in 
part considered (p. 3J2), but- the signs found on .external 
fhay be briefly recapitulated. First, in thin 
subjects the abdomen may be observed to be flattpppd and 
slightly irregula r, instead of convex and uniform as in 
anterior' positions. Secondly, on palpation .the Hip ha 

and upon both .thn.nxiddle 

Thirdly, the back mav he difficult to locate. Fourthly, 
the wide* irregular fr ont!! end of the head may bo felt to be 
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directed forgtard». Fifthly, the position in which the foeart- 
arc heard may also be of diagnostic importance. 

Generally speaking labour is prolonged and often 
attended witli pains of unusual severity. Both t he ficat jmd 
second stages are prolonged, and it is probable that the 
uterus acts sft a disadvantage when the foetal spine is 
posterior and there is a consequent tendency to extension. 
The descent of the head is unusually difficult for the reasons 
just stated, and in the second stage the pains often become 
very severe and almost continuous, although the labour 
makes but very slow progress. 

On internal examination during the second stage, the 
finger may detect the anterior fontancUc lying, w ith in .. e asy 
reaefc . and iut;li;ifcdtnpncor other side of tin;pelvis. Further, 
a careful observer may notice that the cuutuur oithe^e&cpt- 
iUg part is abnormal, as will be understood by referring to 
Figs. 131 and 133. In anterior positions the presenting 
part is uniformly convex and nearly circular in outline ; in 
posterior positions it is Ifuljer and irregularly quadrilateral 
in outline. This results not from the posterior position, 
but from the accompanying deficiency of flexion. When* 
spontaneous forward rotation occurs, the anterior fontanellel 
recodes out of reach and an alteration in shape of the present-! 
ing part, may become quite evident, as the head has also! 
become better Hexed. 


The course of the second stage must be carefully watched, 
and special attention paid to the descent ofthc,Jrgtyd, and to 
signs of rotation in one or other direction. More frequentj < 
examinations are necessary than in a normal labour, and t-hej 
greatest care in observing the antisept io routine is called for. 
Non-rotation is usually accompanied by non-desceut; when 
the Feaxl begins to make progress it usually also rotates, and 
in the great majority of instances the rotation is forwards, 
not backwards. Time is always required for rotation, and 
consequently a prolonged second stage is to' be anticipated,' 
and any. attempt to unduly hurry the conclusion of .this 
stage is to be deprecated. Interference should be delayed 
until it becomes clear that spontaneous rotation* will not 
occur, and the usual limits of this stage have been exceeded. 

Management. —a.., posterior .. position _ha$ „bcen 
dfiteqtcd. .during, the. last ..weeks. pf pregnancy, pr. at ..the 

22—2 
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commencement of labour, an attempt may be made to 
correct it by external abdominal manipulations. This is 
done by locating the anterior shoulder below and the breech 
above, and endeavouring to rotate the body of the foetus 
towardsihc opposite side. If the anterior shoulder can bo 
pushed across the middle line the position has liben converted 
into an anterior. In a primipara this manoeuvre is very 
difficult owing to the low level of the head ; in a multipara 
it is easier, for the head lies higher. If corrected before 
labour the posterior position may recur. 

The chief object of the management of labour inoccipito- 
posterior positions is to convert the case into an occipito¬ 
anterior. iSinec nine out of every ten cases end naturally 
ill forward rotation, little, need be done until it becomes 
evident,<duriiig the second stage, that the occiput will not 
come forward. The main cause of non-rot a lion forward is 
deficient flexion, and it is obvious that if_thc head could he 
f ^lly flexed, forward rotation might occur spontaneously. 
The advice often given to promote flexion either by pushing 
up the sinciput with the fingers, or by pulling down the 
occiput with an instrument such as a vectis during the 
pains, although theoretically sound, is difficult to carry out 
effectually. Further it is almost always found that exten¬ 
sion recurs, the reason being that it is associated with, and 
largely depends upon, extension of the spine ; and 1 he former 
probably cannot be corrected, except momentarily, apart 
from the latter. It is, however, useful to arrange that the 
patient.shoiild lie upon the side which will so ailed uterine 
obliquity as to promote flexion—the left side in the third 
position, the rightside in the fourth, position (seep. 204). 
To push the uterus across the middle line a thickly-folded 
towel may be placed at the side of the uterus and kept in 
position by a binder. When the second stage has lasted for 
two or three hours and there is no sign of forward rotation 
occurring, it. is better to terminate the ease with fc ycep s. 
first rotating both the head and trunk of the child so us to 
bring the occiput and the back to the front. 

Manual ^rotation is not always easy to carry out, and an 
anaesthetic is required in all cases, as the whole hand must be 
introduced into tliQ vagiii^.. Sterilised rubber gloves should 
bo worn by the operator. Rotation can be performed more 
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easily with the patient lying on her back than in the Hide! 
position ; the buttocks .should be drawntover the edge of the 
bed and the legs supported by an assistant or held in a 
(Hover’s crutch. In the thifd 4 ). 0 ?iitipn the operator's (eft han d 
Will bo moat convenient for internal use, in the jftu pt h 
position the right ; this will allow of the rotation being done 
bv a movement of pronation, the fingers being passed up 
behind the occiput, the thumb lying in front of it. 

.Before attempting rotation the exact position of the head 
and the degree of extension should be determined; if 
flexion is very deficient, ail attempt should be made to bring 
down the occiput, either with a blade of the forceps or by 
passing the fingers above it up to tin; neck and then pulling 
the occiput downwards. The more the head is flexed the 
easier will it be to rotate it. Then the head is firmly grasped 
in the manner just described, and the occiput turned forwards 
towards the symphysis. It is desirable to rotate the trunk 
as well as the head, otherwise the nook will he twisted and 
the. occiput will tend to return to its faulty position as soon 
as it is released from the fingers. .Trunk rotation may b> 
assisted by the operator finding the anterior shoulder with! 
his disengaged hand and endeavouring to push it over 
towards the middle line, while the internal hand is rotating 
the head. .Or in a difficult ease, the internal lingers may be 
passed upwards above the. fiead to the anterior shoulder, 
which is then forcibly pushed across the middle line to the 
opposite side. When, however, little liipior amnii remains in 
the uterus, rotation of the trunk is almost impossible, and 
it is then best to rotate the head as much as possible, and, 
while the hand kecp*it in its corrected position, to apply 
the forceps immediately, before the head can return to its 
faulty position. With the patient lying on her back the rig ht 
blad e should be first introduced when dealing with a thir d 
position, as this will effectually prevent the occiput from again 
rotating backwards. In the fourth position the. left blade 
should be first applied. If manual rotation should entirely 
fail the forceps must be applied to the lion-rotated head, 
but serious lacerations of the pelvic floor involving the 
rectum will probably occur in a primipara ; in a multipara 
there may be no serious injury if the head and the pelvis are 
of normal size. 
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In a rifttltipara with feeble uterine contractions, the head 
/ may completely failitp engage in the brim ; labour advances, 
(the cervix dilates, the membranes rupture, and no advance 
)f the head occurs, which remains freely movable above 
bhelevel of the pelvic brim. This is the meat difftcult^xamp.le 
ofj£ipccipito-ppsteriojr position to deal,with. * The applica¬ 
tion of forceps to "the head above the brim is the most 
liffieult operation in obstetrics. In addition the head must 
>e rotated before the forceps is applied, and rotation is 



Fig. 108.—Usual Moulding in Occipito-P< interior Position. • 

(Galalrin and 1 Hacker.) 

♦much more troublesome with the head at this high level 
*than when it has reached the pelvic cavity. The best 
method of delivery in such circumstances is internal v^rsinn 
ifJjjk child i_s.alive ; craniotomy may be performed if it is 

The Jthe foetal head in occipito-posterior 
positions differs somewhat from that in anterior positions 
. (Fig. 168). The compression of. the occipito frontal plane 
V ia ex aggerated, and the frpncol bones are more markedly 
digplflced, beneath the paripta^ bones. The position of the 
r j -caput ha s been already mentioned. 
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ABNORMAL LABOUR 

In tliis section the*- following conditions will be considered; 
(I.) Abnormal Presentations. 

Face and brow presentations. 

Breech or pelvic. presentations. 

Trau»yvi»e or ^Jiouldcr presentations. 

Twin labour. 

.Prolapse of the cord and liiubs. 

(II.) Abnormal Conditions of the Maternal Passages. 

(a) The bony pelvis. 

Pelvic contraction. 

Tumours of the pelvic bones. 

{It) The soft parts. 

Ovarian tumours. 

Uterine tumours. 

Rigidity of the eeryix. 

Rigidity of the pelvic, tloor. 

(111.) Abnormalities in- the Action of the Uterms. 
Precipitate labour. 

Uterine inertia. 

• Tonic uterine contraction. 

Ante-partum rupture of the membrane?. 
(IV.) Obstructed Labcnir. 

(V.) Maternal Injuries in Parturition. 

Rupture of the uterus. 

,, „ „ cervix and vagina. 

,, „ „ perineum and vulva. 

Ha?matoma. 

Inversion of the uterus. 

(VI.) Ante-partum Haemorrhage. 

(VII.) Non-expulsion of the Placenta. 

(VIII.) Post-partum U&morrhage. t 
(TX.) Labour complicatedjty Eclampsia-.. i 
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'■' Face and Brow Presentations 

These presentations arc brought, about, by conipletc 
extension of the head upon the spinal column, the occiput 
resting against the cervical vertebra*. and the chin being 
wi&ely separated from the chest wall (Fig. ICS)). They occur 
in about 1 in 300 labours (0*3 per cent. Queen Charlotte's 
Hospital statistics). Little is known of the causes of thjs 
corfiplete extension of the head, but it is believed that the 
following may be either essential or contributory causes : 

‘ ^1. Kxtretne obliquity of the uterus. 

' 2. .Pelvic <;oj it raction. ~~ 

3. Liirge size ( »f the Lotus. 

4. Holieho-eephalie foetal skull (long antero-posterior 
diameters). 

5. Congenital malformations— r..g. goitre and anen- 
cephaly. 

B. Multiparity. 

7. Placenta praevia and hydrammos. 

Face Presentation.—This prose illation is very lately met. 
Iwitli in pregnancy, but appeals to be usually produced at 
|the onset of labour, by conditions which prevent the easy 
entrance of the vertex into th(‘ pelvic, brim. Causes 1, 2. 
and 3 therefore need no comment ; the inlluence of uterine 
obliquity in causing extension of the head has been referred 
to on p. 21)4. Considerable doubt exists whether tin* elonga¬ 
tion of the antero-posterior diameters of the. foetal head, 
whiclus often met with in face cases, is primary or secondary, 
many observersmaintainingthat it is produced during labour, 
and is therefore the effect, not the cause, of the presentation. 
The congenital malformations mentioned have been respon¬ 
sible for the very rare instances in which face presenta¬ 
tion has boon recognised before labour. Congenital goitre 
is not uncommon in countries where goitre is endemic, but 
elsewhere it is extremely rare. Face presentation results 
from the mechanical obstacle to flexion, and is really an 
advantage, since it protects the gland from injurious pressure 
from the chin. The aneneep halic head lies naturally in 
full extension. Statistics show that this presentation occurs 
in pri iyiig ravidsc and nu^tiparse respectively in the proportion 
of twptQ three, and repeated*presentation of. the face has 
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been observed in successive labours in the same patient. 
I’lacenb). pra'via and hy drnm nios favour all kinds oa 
abnormal presentation, but not especially that of the face, n 
The attitude of the foetus is shown in Fig. 169. Tt will be 
noticed that, while the limbs are flexed, the trunk and spine 
arc extended ;• the outline of the back is flat, not convex,; 
and is broken below by the prominence formed by the occiput 
when the head is completely extended. The interval seen- 
between I he knees and elbows is of course caused by the 



Flo. 109.—"Fare Fioditsition : First Initial. 

. (Kiln-mont-Pespflijrm’H mid Lop:i**c.) 

extension of the spine.* Four Juki it ion* are distinguished as 
follows, the chin being the denominator of the presentation : 

l*t [hi*.iti»»n . lJijrht lQcnto-posh'i'inr . K.M.P. : 

2nd ,, . Loft liicntM-posterior . L.M.P. • 

did Loft inonto-nntcrior . . T 4 .M.A. 

1th ,, . iiij'lit mcntu-aiitcrior . H.M.A. 

The first posi tion is by jar, the commonest, then conies the 
third ; the second and fourth are rare. The face therefore 
engages in the right oblique diameter of the brim in-a very 
large preponderance of eases, just as does the vertex.. The 
relation of the head to the pelvis at the commencement of 
labour is shown in Figs. 169 and 170. By comparison with 
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Figs. 131 and 132 it will be seen that, the presenting part 
occupies a comparatively small part, of the pelvic space. In 



Fio. 170. -Face Presentation : Third Position. 

S 

comparing the positions of the face with those of the. vertex,, 
it will be observed that they precisely correspond in respect 



Fjo. 171. —Face Presentation: Fourth Position. 


of the position oi the back of the fpetys ; in the first and 
Second positions it is anterior, in the third and fourth 
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p osteri or, m both, presentations. Thus, if in a first vertexi 
position tho head became completely Extended, a first} 
position of the face would result from it. 

Diagnosis.—Abdominal palpation should be carried out 
in the systematic manner described in connection with 
normal labour.* The actual shape of the foetal ovoid will 
attract attention if the back is anterjgr (Fig. 169); the head 
in this case will lie well above the pelvic biim.ai.tfie ,Q_om- 
mengemc.nt of labour, even in a primipara, and the 

j sw uj a p 

palpated. It is not nearly so easy to make out the entire 
surface of the back as in a vertex presentation, for a con-, 
siderable interval exists between the upper dorsal region of 
the back and the maternal abdominal wall. In palpating 
from the fundus downwards, the outline of the back ifi there¬ 
fore lost before the occipital prominence is reached. When 
the back is posterior, the prominent occiput is uot readily 
accessible to palpation ; but the small parts representing 
extremely easily felt. two most important 

points on palpation therefore are the hub si in o.t mi tljpq, o f | 
tij^-back. and tlie^dccp sulcus between the Qccippt ..apd tfi©t 
cervical spine. A uscultalion affords little help in diagnosis ; 
the heart is lieard at a somewhat higher level than, but other¬ 
wise in the same position as, in vertex presentations ; and 
.positions of the chin the sounds are oum§uaUy 
distinct, as the chest is thrown forwards against the abdo¬ 
minal wall. 

V.&(jinal examination at the commencement of labour is* 
indecisive ; the presenting part lies high and is ill-defined in*, 
outline ; it will often bo impossible to distinguish it from the! 
breech. When the first stage is more advanced, the 
waters will be noticed to be unusuallyJ.arg,e, and premature 
rupture of the membranes is fairly common. Tho large size 
of the bag is due to the fact that, as the face does not fill the- 
lower segment so well as does the vertex, a larger amount of 
liquor amnii descends below the presenting part. Great* 
care should be taken not to rupture the membranes acci-, 
dentally, but during the intervals between the pains it will r 
probably be possible by gentle touch to recognise, (e.o. in the 
third position) the frontal sutu re leading, anteriorly to the 

(Kg. 170). At a«yKt«jr 
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stage, when extension of the head has become complete and 
the cervix is further dilated, it Will be found that the orbita l 
j^Jges, mon th, and chin can all be reached and recognised by 
the finger. The direction of the chin will of course indicate 
which of tlie four positions of the face is present (see Figs. 
172 and 173). During the second stage diagnosis by vaginal 
examination may become very difficult owing to the tume- 


[faction of the brow, cheeks, and lips (caput sueeeduneum), 
which results from pressure around the girdle of contact. 



(Fuialxrut and Varnier.j 

Tin 1 anow ii.Uion*♦*?# Ihr lm»* of furwanl mlnlion. I’utiont in •«(«•( tic ji'wilum. 


become obscured and the; mouth opens, 
finger into the mouth the alveolar processes 
•ognised, and this is accordingly a most 
importan t diagnostic point. The nose undergoes little 
alteration, and consequently t he wares with the septum 
between them may still be recognisable (Fig. 178) when the 
other parts have become completely obscured by swelling. 

Mechanism.—(l) K^tpftsion in a face presentation cor¬ 
responds with flexion in a vertex. It is produced at tho 
onset of labour by the^conditions named above, and is pro¬ 
gressive, being frequently incomplete until the head has 


|The orbital ridges 
hut by pa ssing the 
Jean always be roc 
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descended well into the pelvic cavity (Fig. 174). When 
completely extended the diameter of engagement is the sub- 
mehto-bregmatic (3J inches), which lies in one of the oblique 
diameters of the brim (4| inches) ; when incompletely 
extended a longer diameter, the sub-mento-vertical (4| 
inches), becomes engaged. The greatest transverse dia¬ 
meter of the face (bi-malar) is considerably less than that 
of the vertex, llie hi-parietal. There is thus no difference 



I 7.‘i. l-’.ur 1 *i»t;iti«» ji. a. Tliiiil Position. 

(Kami nisi I' ami Varnier.) 


h. Fourth Position. 


Ill forwanl i*•!.•»*!• Ml. I’lilu-ut 111 i olisti‘tric J'OhitiniJ. 


between a fully-flexed vertex and a fully-extended face in 
the length of the diameter of engagement, while the trans¬ 
verse diameter is smaller ; but it must be remembered that 
while the size of the vertex may be reduced by moulding, the 
bones of the face are incompressible. Deficient extensions* 
influences a face presentation unfavourably by introducing! 
a- longer diameter of engagement. 

(2) Infernal rotation is probably controlled entirely by 
the slope of the pelvic floor ; when the head is completely 
extended the chin is the lowest part, and*therefore it first 
readies the pelvic floor and is directed by the slope down- 




FlO. 174.—Face Presentation : Third Position. 'The completely 
■* extended face has descended into the pelvic cavity, and still" 
lies in the right oblique diameter. The l^ead is elongated 
aiitero-postenorly. 

around the right wall of the pel via. 1 f the head is imperfectly 
extend ed so that the sinciput, is., lower than, the chip, the 
flatter will rotate backwards into the sacral hollow (persistent 

jposjtioti). Natural delivery is then im- 
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possible, except in the case of a very small or macerated 
foetus. > 

(3) Flexion .—After forward rotation of the chin has 
occurred, the head becomes disengaged by a movement 8f 
flexion, which thus takes the placo of extension in a vertex 



Km. 17.i. -- Fiuio Presentation. Forward Rotation of the Chiu lias occurred. 

*• 

presentation. The chin first- emerges under the symphysis* 
pubis ; then the face, forehead, vertex, and lastly the 
occiput pass successively over the perineum (Fig. 176). ' It 
is important that the chin should be brought well forwards 
under. the .pubic, J^xure^ otherwise the 

mento-verticaj. diameter (5J inches) must # pass through the; 
outlet instead of the sub-mento-vertical (4J inches). It is 
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therefore clear that the passage of the head through the 
vulva in a face presentation is always more difficult than in a 
v;ortex presentation, owing to the greater length of the 
diameters of engagement. 

(4) Restitution and External rotation are brought about by 



Flo. 176.-— Fare Presentation. The niovoinont of internal rotation has 
occurred, and the face is passing through the outlet bv a movement 
of flexion. 


the same causes, and follow the same rule with regard to 
direction, as in vertex presentations. 

The most favourable positions in presentation of the face 
are those in which the chin is anterior (third and fourth). In 
these the back is posterior, and the effect of its apposition 
with the maternal vertebral column is to extend the spine, 
and thus promote extension of the head—the normal 
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mechanism of this presentation. In addition, the movement! 
of forward rotation of the chin is much slfortor than in thej 
first and second positions. 

The effects of labour upon the head of the foetus are very 
marked. The tiimel'action of the f^e has boon already 
referred to; it*is, of course, due to the formation of the 
caput suocedaneum. but in this ease the effusion is usually 
sangu indent. giving t he appearance of considerable bruising, 
often accompanied with small bulhe containing blood¬ 
stained fluid. The effusion, an a rule, becomes absorbed in 



I’m. 177. -Moulding of the I l«*.nl uftor l‘’n<*o lVcsrntutum. 

(A ft or Budin.) 

a few days after birth ; and the skin rapidly regains its 
normal colour. The changes produced during labour in the 
shape of the skull are also shown in Fig. ITT. The vertex 
becomes flattened by being compressed against the pelvic 
wall, thus' reducing the sub-oceipito-bregmatic and sub- 
mento-breginatie diameters, while the oeeipito-frental dia¬ 
meter becomes considerably lengthened, the plane of prin¬ 
cipal compression being tin* plane of the sub-monto-breg- 
iniatie diameter. 

The mechanism of labour in a face presentation may bo 
said to differ from that in e vertex mainly in the greater 
difficulty o f the expulsion of the head .and the tapraserious 
. ^ 23 


E.M. 
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i backward rotation. A fac e presentation, as a rule, 
■brings no more rick to the mother than a vertex ; labour is, 
{however, longed; because the face Is a less efficient dilator 
! and the membranes are more liable to rupture early : further, 
I as repeated examinations may be necessary for diagnosis, 

the strictest antiseptic precautions arc called for, There 

is some increase of risk to the child, owing mainly to the 
!»comparative frequency of such complications as premature 



Fig. ITS.—Delivery of th« Heart in Faco 1'rosonlatioii: Movement of 
Flexion. (Uibewojtt-DoHsriignos ami Jxjptige.) 

Hu •lliii'f of I jis ami tin* niiiill(‘ii<l co'i4itmn uf tli«* iiiim:.i an* hIiowji. 

jrupture of the membranes, and prolapse.-of.the cord or of 

| ope,.of. the hands. 

* } 

./Management of Face Presentations.—The possibility of 
tlio pelvis being contracted should always be borne in 
mind in. connection with face presentations. Since the 
majority of cases terminate naturally, by forward rotation 
of the chin and spontaneous disengagement of the hoad, 
interference is not always called for. It is therefore the 
w isest plan t o, leave iaca presentations alone, and interfere 
onl y und er certain welLdefined. conditions- The membranes 
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should be very carefully preserj/Qib for the face is an in¬ 
efficient dilator ; therefore v;iginaL-ex.HOlbiat.ions should-be 
made with special care, and tiie patient -foept , fc^lag- clov g^i 
‘iBEjag.ttagj,^ er . p£.%During the kccocc 
stage what is possible should be doiifc to promote oxtejiaioT i ; 
forward rotation of the chin will then inevitably .follow. 
Use may bo made of uterine obliquity in promoting extension . 
by directing tj*p..patient to lie upon the side opposite,!# that (. 
fun. winch the chin has been located ; but upward pressure 
with the lingers on the forehead or downward traction oji 
' the chin, if nltempted, must be applied very carefully, 
as rile face may be 
seriously injured or the 
eyes infected, if the 
chin rotates back¬ 
wards, or if forward 
rotalion is much de¬ 
layed, the best treat¬ 
ment is to anaesthetise 
the patient, and then 
rotate the head and 
1 trunk so as to bring 
I he chin forwards, in 

the manner already 

•/ 

described iu connec¬ 
tion with posterior 
positions of the vertex 
(p 340). The chin 

should then be pulled down until the face is completely 
extended, and the head*immediately delivered with forceps. 
If forward rotation cannot be accomplished in this way, it 
may prove possible to deliver with m 

'the case of a small foetus, even in the persistent niento.-.- 
posterior position. If, however, this should * fail,’ crarpo- 
w, frpmv will probably be required. 

If the presentation is complicated by prol^s^pi^q^pyd 
or of a hand, the best treatment is to perform versioil by 
cither the co mbi ned or the internal method (p. o75); Jbne 
object of this interference is to obviate the Increased foetal 
risks of these complications. • 

It has been sometimes advised when a face presentation ( 

23—2 
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I Tit*— F :a-o lV>ontii1i«n : the Head 
»f the* t’hild utter Delivery. (Ui.be- 
niMit-DcBsnigno** ami Lt-pagt;.) 


; 
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is recognised early in labour, before rupture of the mem¬ 
branes, that an attempt should bo made to convert it into a 
^vertex by flexing the head. H may be said that this pro- 
\ ce.dure is unnecessary, di fficu lt, to carry out, and if not com- 
. pletely successful it does Jmrm by bringing about the most 
; unfavourable of all cephalic present at ions—'-viz., the broir. 
t The essential difficulty is that both the spine and the head 
must be flexed, or the face presentation will immediately 
recu r. Many methods of attempting this correction have 
been described by Baudelocijue, Scluitz, Thorn, and others, 
but it may be said that they are only suitable for the practice 
of lying-in hospitals, and cannot bo recommended for general 
adoption. As a routine principle face presentations should 
be left to nature unless the conditions exist, which, as has 


/ 


been iflentioucd, call for the performance of version. When 
(face presentation occurs with a emit rad cd pelvis, t he in an age- 
jmeilt of the labour will Ik* governed mainly by the shape 
hind size of the pelvis. 

Brow Presentations.---When the head lies midway 
between, .the attitude of complete flexion and that of com¬ 
plete extension, the brow presents at tile brim, and the 
longest diameter of the fiend (inonto-vcrtk.nl, ol inches) 
becomes the diameter of engagement. Tee shape and size 
of tlie.' mento-vertical plane, as shown in Fig. 180. make the 
passage of the normal-sized head through the pelvis, when 
pres enting in this way, well-nigh impossible. Probably this 
Ipresentation should be regarded as a sub-variety of the face 
{presentation, dueto arrest midway of the process of extension. 

Diagnosis .—Presentation of the brow usually passes 
unrecognised until labour is well advanced. The external 
examination may show nothing abnormal, while vaginally 
the presentation will bo mistaken for a vertex until the 
cervix is well dilated. The brow' presentation may then bo 
recognised by the presence of the anterior fontaoelle at one 
oncJUrf the presenting part and the orbital ridges at the other. 
’.When the mouth and chin can be felt, the presentation is a 
face. It is fortunate that this presentation is rare (l ini 
1,500 to 2,000 labours), for natural delivery* is impossible ; 
unless the foetus is undersized. 

Mgghaniwn .—*The orbital ridges may be either anterior 
or posterior in brow presentations, the former being the more 
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favourable. An anterior brow may be delivered naturally 
if the. head is small, the pelvis is of nownal size, and the 
uterus is acting powerfully. Moulding then occurs, which 
results in marked compression of the me.nto-vertical dia¬ 
meter, and eompensating elongation of the occipito-froutal ; 
this causes g refit bulging of 1 he frontal bones. The head 
then descends with the 
superior m axil’ com- 
pressed against the pu¬ 
bes. (lie oeeif lying iii 
Hie sacral inllow ; the 
frontal region liM ap- 
pears at the vulva, and 
is followed by the \('llex 
and occiput, t he lace and 
chin being disengaged 
from t ho pubes l lie last 
of all. This method ac¬ 
cordingly resembles the 
delivery of the vertex 

in fact* to piling eases 

as shown in Fig. 107, 

but in the ease of the 

brow presentation the 

bead is, of course, more 

extended. Verv con- 

siderable deformity of 

• 

the head, consisting of 
Hat toiling of the vertex 
and bulging of the fore, 
head, results. In pos¬ 
terior positions of the 
brow, forward rotation 
may occur, when the 

ease ends in the manner just, described ; if rotation dees 
not occur natural delivery is impossible. 

'Mavagemf’.Ht. —It. is probable that every face presenta¬ 
tion passes through the preliminary stage of a brow presenta 
t ion; cases arc accordingly observed to undergo spontaneous 
transformation to a face. The persistence pf brow presenta¬ 
tion, however, involves considerable risk both to mother and 



Fie. ISO.—The Position :uul Sluipn 
tlio Menlo-vortical Plano, ftolgur. 
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child ; therefore, if detected early in labour, cither before or 
sop& after ruptunp of the membranes, yyjgjfln should bo 
performed*and the case converted into a fiqycli. If labour 
lis.to.0 advanced for version to be performed, an attempt may 
be made either to Ilex the head, producing a jprfcx presenta¬ 
tion, or to extend it completely, producing a fa ce ; the latter 
is easier to perform, but great care must be taken not to 
injure the face or eyes. If the head is fixed in the brim, it 
must be allowed to continue as a brow presentation, and an 
/attempt made to deliver with forceps as soon as the cervix 
is sufficiently dilated, but mqjuq, jik^U 
• jjafefrt fflotftod of dealing, .with-brow.presentations. 


Breech or Pelvic Presentations 

v 

Whcffroo pelvic extremity of the foetal ovoid lies at 1 lit? 
brim, and the cephalic extremity at the fundus, the presenta¬ 
tion is called a breech. If the normal attitude of llexion is 
unaltered the presenting part will consist of the buttocks 
with the external genital organs, and one or both, feet, the 
latter lying somewhat above the former ; this is called the 
complete breech (Fig. 181). Some alteration of the normal 
attitude is, however, not uncommon. The most frequent is 
: extension of the legs upon the thighs, bringing the feet up to 
the sides of the neck ; this is called the incomplete, breech with 
. extension of the legs (Fig. 182). Sometimes, however, the 
thighs are extended and the legs flexed, bringing the knees 
■ down into the brim ; or, finally, both the legs and the thighs 
may be partially extended, bringing down the feet. The 
' two latter are often termed knee, arid footling presentation■s, 
but they must of course be regarded, not as distinct 
from, but as varieties of, the incomplete breech presen¬ 
tation. Breech presentations may therefore be classified 
th^s : 

A . Complete Breech Presentation. 

B. Incomplete Breech Presentation. 

(1) With extended legs. 

(2) With extended thighs. 

(а) Knee (legs flexed). 

(б) .Footling (legs extended). 
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Occurrence.—Breech presentations occur approximately 
in 1 in 30 (3*3 per cent.) of all labours; if, however, 
premature labours are excluded, the proportion falls to 
1 in 60, showing that this presentation is much more frequent 
in premature than in full-time labours. It- is usually stated 
that breech presentations occur somewhat more frequently 
in multiparse than in primigravida*, but recent statistics from 
the Clinique Baudolocquc (Paris) show that, excluding cases 
of contracted pelvis and of premature labour, the preponder¬ 
ance^ lies decidedly with primigravi dae. The incomplet e 



INI.- -CoinjiMo lirocch Presentation before Labour. 
From a Frozen Section. (Wiildoyor.) 


brccch presentation, in one or other of its forms, is co mmon er 
than the complete. 

Causes.—it is customary to ascribe breech presentation 
to disturbance of the conditions which produce vertex 
presentation (see p. 286). Thus the cephalic end of the feetai 
ovoid may be larger than the pelvic end, as in 
the lower uterine segment may be unduly" 
approximately equal in size to the fundus, as in hydramnio. s ; 
the centre of gravity of the lies near the'' 

centre of the body, and therefore the tendency to lie head 
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downward in the liquor amnii is lost in premature labours. 
In addition, placenta prcecla favours the occurrence of breech 
presentation, for the presence'of the placenta in the lower 
uterine segment diminishes the capacity of this part of the 
uterus, and so tends to displace the head when presenting. 



' Fig. 


182.— Brooch I’rcsrntnlion with Ivx tended Lo 
From n Frozen Section. (Harbour.) 


Pelvic contraction produces much the same result. It must, 
however, be admitted that many breech presentations occur 
in which none of these conditions are present, and they must 
therefore be regarded as merely contributory causes. 

Four positions «f the breech presentation are described 
the sacrum being the denominator : 
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1st. JHlMtioil . 
2nd 

Jrird 

■1th 


Tid‘1 HiU'.ro-iUitoii'iv . 
Jiight suorn-ontorior 
1 {i*ilit sa<TO-}H»r>ti j i i« »r 
Loft >:u:ro-posterior 




L S.A. (Fig. 
ll.S.A. 


H.S.P 

LS.P. 


ia:i) 


Diagnosis.--- Abdominal palpation should bo carried ojtiti 
the usual syslomalie mannerdescribed. Ji is much easier to 
iceogiiisc a breech presentation by abdominal than by vaginal 
(examination in tin* earlier stages of labour. 1 bo pelvic 
grip will show that the hot ill polo which occupies''the lower 
part oT t h<‘ ut(Tiis does not possess tlit' characteristics of the 



Vm. 183.—Thoerli iVf'sontation : First 
IWittm. (I*'.!• lit ami Varnicr.) 


head ; it is softer. more, irregular, and less defined in outline : 
it usually lies above the level of the brim, and small parts 
moving spontaneously may be felt, near it. The fundus 
must next be palpaled with great care, when the linan will be 
recognised by the points mentioned on p. 314. It- will 
usually be found, not in the middle lino, but at one. or other 
side.of the fundus. It. is easier to palpate its general out-Unef 
than when the head lies at the brim ; owing to the greater} 
capacity of the uterine cavity at. the fundus the head isj 
freely movable upon the occipito-alloid articulation. * 

Back' and limbs will be found in the same way as with 
vertex presentations. In the incomplete breech present a- 
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tiori with extended legs the feet lie close to the head and may 
be felt there per t abdomen (Fig. 182) ; care will then be 
necessary to avoid the error of concluding that the breech 
lies at the fundus because small parts arc found near it. 
The lieart-souvds will be heard at about the level of, or a little 
above the umbilicus— i.e.. somewhat higher than in vertex 
presentations, but in much the same relative position as 
regards the middle line (Fig. 1/57). In the first breech 
position the heart-sounds arc unusually loud, owing to the 



Fju. 18-J.--Shni*o of the; Bug ot Waters in a Premature Birorh Labour. 

(Mmlified from Jtibemoiit-Lossaignes and Lepage.) 

• 

fact that the back of the left shoulder is in close contact 
with the abdominal wall, a little to the left of the umbilicus 
(Fig. 181). 

Vagina l examination early in labour will show that the 
presenting pa rt. 1 ics. high and cannot easily be defined ; the 
cervix, dilates slowly and the bag of waters becomes unusually 
elongated, assuming a sausage.shape, which is fairly charac¬ 
teristic of this presentation (Fig. 184), This alteration 
in the shape of the hag of waters results from the small 
size of the presenting part allowing an unusually large 
amount of liquor amnii to descend below it, thus elongating 
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the membranes. Sometimes the presence of a small part 
(foot) can be detected in the bag of waters. Details of the 
presenting part cannot definitely be made out until the 
cervix is one-half dilated or the membranes have ruptured ; 
but at this stage the examining finger will first come into 
contact with the anterior buttock-—smooth, soft, and round 
iti outlinp, and much smaller than the head. Exploring 
further, the .&jius will be found, ami beyond it again the 
coccyx and lower sacral ver- 
tehne, the latter being re¬ 
cognisable by their row of 
small spinous processes. On 
the side of the pelvis oppo¬ 
site to that occupied by the 
sacrum one or hoth .feet may 
l)o found (Fig. isr>), and the 
finger may bo passed into the 
cleft of tin' groin bet ween the 
flexed thigh and the ab¬ 
dominal wall. The male ex¬ 
ternal genital organs may 

also be recognised and the 
sex thus determined. The 
presence of meconium on the 
examining linger which has 
been passed into the anus is 
of course pathognomonic of 
this present ation. The local¬ 
isation of the sacrum is of 
considerable importance, for 
by it. the position can be recognised. In the first and fourth, 
positions it lies to the left, and either in front or behind 
respectively : in the second and third positions it lies to 
the right, and either in front or behind respectively. The 
diagnosis of position in breech presentations is not so im¬ 
portant as in presentations of the vertex or face. 

The incomplete breech with extended legs is not easily 
recognised as such either by vaginal or abdominal examina¬ 
tion when, the presenting part is still in the pelvic brim ; 
when the breech has passed into the pelyic cavity, the fact 
that the feet are not within reach of %he fingers may indicate 



1*1(1. 1S5.—I'.ic'eoli Presentation: 
Fir^t iV-dtion. 

(1 i iborn*mt-1 )os-m i jn ios a nil Lepage. ' 
l’.iln lit hi mmiaI oWh'i-liir iM'Silinn. 
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this variety. The incomplete breech with extended thighs* 
(knee or footling) i.-i easily recognised oil account of the smalt 
size of the presenting parts ; the foot may he mistaken lor 
the hand before rupture of the membranes, but afterwards* 
the foot can always bo distinguished by the heel, the firm' 
round knob being quite unlike any part of the hand. 

Mechanism. -The diameter of engagement is in all eases 
the bi-troclianterie or bis-iliae (both 4 incite*), which enters 
the brim in one or other oblique diameter (4j inches). It 



Kin. 18 ( 5 .—Birth of the TIi|w in Ilrt-wh Piv-rMilntiim, .•showing 
Lateral lilcvioo of the Spine. Thn position is xiroml, tK<* 
shoulders engaging in the right oblique dirtinolcr. 

• 

will ho observed that the positions correspond, as regards 
he direction of the back of the Lotus, with those of the 
vertex and face. 

During the process of labour a movement of internal 
Vtati&n occurs, affecting successively the breech, the 
boulders, and the head. As the breech descends, the bi- 
rochanteric diameter passes from the oblique of the brim 
left in the. first position) into the untcro-postcrior of the 
•utlet, the anterior hip coming round under the symphysis 
tubis. The- breech.is then bon^by a movement of descent 
dth lateral flexion of tlie spine around the- pubes (Fig. 180). 
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The an toner liip is first disengaged ; the posterior distends, 
tlie perineum and follows it. At this sfage tile shoulders 
(lug-acromial diameter. 41 indies) engage in the same 
oblique diameter of the brim (left in the first position) as the 
breech, and in passing through the cavity internal rotation; 
occurs, bunging the anterior shoulder under the symphysis 
pubis; the trunk is burn with the arms folded across the 
elicst. While the hips lie in the antcro-posterior diameter 
ef the out let. and the shoulders lie at the same time in the 
oblique diameter of the. brim, a slight amount of rotation of 
Ihe dorsal spine must, of course occur. The head should 
enter the brim fully flexed, while the shoulders are'passing 
Hi rough the outlet ; the sub-oecipito-bregmalie diameter 
will then eorrespond with the right oblique, and forward 
rotation of the 1 occiput follows, the .interior shoulder turning 
to the right side of the mother (first position). The head 
now lies with the nape of the neck behind Ihe pubes, the 
forehead in 1 lit' sacral hollow, and the face upon the pelvic 
floor ; it becomes disengaged by the chin. face, and forehead 
successively passing over the perineum, thus maintaining 
tin' Hexed position to the end. Backward rotation of thd*# 
^.occiput is practically unknown in brooch labour except wbeij | 
'the f<jclus is very small. »»r as the icsull of extension of th<£ { 
.jhead from some kind of interference or from want of pelvic 
“space. Jn the posterior positions of the breech (third and 
fourth), the mechanism of laboifr differs little from that* of 
the anterior positions (first and second). Owing to tlie 
apposition of the vertebral column of the fictus to the 
maternal spine, the. attitude of flexion is more difficult to 
maintain, and the oivurrcnco of extension of the after-, 
coming head is therefore more frequent. Internal rotation 
of the head is a long movement (three-eighths of a circle) as. 
the head enters the brim with the occiput posterior ; if, 
however, flexion is complete, little difficulty is to be antici¬ 
pated front tlie greater length of this movement. 

Owing to their greater size, the delivery of the shoulders 
is more difficult titan that of the breech ; the-delivery off 
the head is more difficult than either, not because of thd 
length of its diameters, but because .it is less compressible! ' 
/jtkan the breech or the shoulders, and because there is no) 
\;time for moulding to occur. 
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I The head is but little altered by breech labour. Of 
i course p,Q ca put forms upon it, and there is practical !xjio 
j moulding. The general shape is therefore distinctly more 
> !globular than after a vertex presentation, 
l Anomalies in the Mechanism. —(1) Premature rupture of 
thfi niepihram-s. with consequent loss of the dilating effect, of 
the bag of waters, frequently occurs. (2) Extension, qf tjie 
legs may occur, either before labour as an abnormal attitude, 
or during labour from some obstacle to the descent of the 
complete breech. A breech labour is prolonged and difficult 
when extension of the legs occurs. This may be explained 
by the conditions present. Thus the extended,legs act as 
/ splints to the trunk, tending to straighten it and to oppose 
the natural attitude of flexion. Further, t ho lateral llexion of 
the spine, which usually occurs during delivery of the trunk, 
is also prevented. Again, the later stages of labour wifi,be; 
impeded by the fact that the head and the feet enter the 
brim together. (3) One o r both arms may become displaced 
(extended) during the passage of the trunk through the 
pelvis ; the displaced limb then lies either at flic side of, 
behind, or in front of the head, and forms an insuperable 
obstacle to spontaneous delivery. (4) Non-rotation either 
of the shoulders or of the head may also occur, and delivery 
in the oblique diameter of the outlet, will then be very 
difficult. (5) Finally, ha^VY.iikd, natation, of. the occiput 
may occur spontaneously Vilh a very small foetus. Disr 
engagement is then possible in one of two ways : if the head 
is completely flexed, the face, forehead, and vortex will pas.^ 
successively under the symphysis ; if extended, the Cliiii, 
becomes fixed against the pubes, the Occiput, is disengaged 
first, and is followed successively by the vertex and face, IliQ 
chin coming last of all. 

Prognosis.—The duration of labour is somewhat longer 
in breech than in vortex presentations, especially in primi- 
parse ; this involves in itself a slightly increased risk to both 
mother and child. Unless artificial aid in extraction is 
required, the maternal risks are not otherwise increased ; 
ixtterfererice of course increases the risks both of laceration 
and of sepsis. 

The risks to the child, arc, however, decidedly greater 
than in, vertex cases, and recent statistics estimate the foetal 
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mortality in lalmi r.-at.JL jnJL ^0-~C2-V^^ti- • 
para;). Older statistics might be quoteddn which the fcetal 
mortality was about 25 per cent. In addition many infants 
born alive succumb within forty-eight hours to injuries 
received during labour. Certain fcetal risks are almost 
unavoidable, auch as (a) compression of the cord during 
delivery of the head, (b) premature attempts at respiration 
from stimulation of the respiratory centre before the head is^ 
bom. Iri addition it has been shown by Spencer, that serious 
injuries to the abdominal and thoracic viscera from com¬ 
pression of the trunk may often be found on postmortem 
examination of infants that have died during or soon after 
breec h delivery. And further, from traction .on .the..limbs 
and shoulders, rupture of muscular fibres, fracture* of bones, 
and injury to nerve trunks may occur. Such accidents as 
prola pse, of the cord or premature rupture of the membranes • 
are frequently met with, and further increase the risks to 
the child. 

Management. - When a breech presentation is discovered 
during the last four weeks of pregnancy, or very early in 
labour, it may be converted into a vertex by external version 
(}>. 071); this should always he done if the*patient is a 
primigravida, or if the pelvis is small and of the generally 
contracted type (p. 395). Ln a multi para with a normal 
ipelvis, correction of the presentation is not of such great 
importance, but should be performed in the interests of the . 
•cliild. It must be recollected that after correction the 1 
unfavourable presentation, i.- apt to recur, and repeated’ 
examination should accordingly be made. Wearing a tigh t' 
binder is of some assistance in maintaining the corrected 
position. 

During the first, stage of labour especial care is necessary 
to piesery.9-the bag, of. waters ; when this has ruptured, an 
examination should immediately be made to confirm diag¬ 
nosis and to look out for. prolapse of the core}- Untimely 
interference, such as extraction of the breech before the 
cervix is fully dilated, will lead to great difficulty in extract¬ 
ing the head. It is therefore of special importance to, a void 
interfering too sqpn. Even during the second stage nothing 
whatever should be done, when labour progresses favourably, 
until the buttocks have been completely expelled from the 
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vulva. The work of the medical attendant then begins, and 
the survival of the «hild will often depend upon his knowledge 
of what is required, and of how to do it. The legs should be 
gently disengaged by seizing the feet and extending first one 



J 1 ,fi - 1ST.—Ih'occli Presentation, allowing how to hold the* lh»d t \ j / 
of tlift Child. (liibeniont-1and Li'jmgc.) 

••Tlir li**»ly 'IioiiM l*c *v !*•«*• |n*tl iiji to pioti'rl it fmii) p.iUl ,m. 

* 

leg and then the other with the fingers passed into the 
vagina. The exposed parts must be wrapped up in a warm 
towel and carefully protected during the remainder of the 
labour, in order to avoid the risk that cutaneous stimulation 
by cold air may prematurely excite the respiratory centre. 
Tfefi.wpbilical cord should bif 1 sought for and a loop puRed 
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down so. that, its pulsation may be watched *£5 

rcgjaining stages. Traction on the legs ns not requiyed at 
this period, and the temptation to pull must be steadily 
resisted, for it is obvious that traction will tend to produce 
extension of the spine, and this again will induce extension 
of the head, because the vertebral column articulates with 
the head nearer the occiput than the sinciput. But the 
descent of the trunk may be aided by pressure with the Hand 



Fio. Us8.—The MuiinLCau-in delivering the After-coming 
of Iho Hoad. First Stage. (Kibemont-Dowwignos and Lepngo.) 

on the fundus during the pains ; foftdal is also 

useful iri maintaining the flexed attitude of the arms and 
head. As the trunk descends it will be observed to rotate 
as the shoulders pass into the antero-postorior diameter., of 
the outlet, the direction of rotation being from right to left 
in the first position. If the normal attitude of the arms has 
been preserved, the elbows will then appear closely pressed 
against the chest. In holding the child,a,t this stage, the 
hand should grasp the pelvis, not the waist (Fig. 187), jest 
B.M. ’ . 24 
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injury should be done to the abdominal viscera. When the 
child is small the head may be spontaneously disengaged by 
a voluntary effort of the mother ; more often, however, 
assistance is required. The simplest method is to grasp the, 
legs and carry the trunk of the child forwards parallel with 
the mother’s abdominal wall, at the same time making 
pressure on the head in the axis of the pelvic brim (down¬ 
wards and backwards) with the hand on the fundus. .Fre¬ 
quently, however, this simple manoeuvre does not suffice, 
and as the foetal circulation is at this stage necessarily inter¬ 
fered with by compression of the cord or the placenta, 
prompt measures should be taken to deliver the head. The 
best method to adopt is that of Mauricean or Veit - the. 
credit of it is claimed for both (Figs. 188 and 181)). The 
trunk of the child is taken upon the right forearm, with the 
legs astride, the index Anger having boon passed up to the 
face and inserted into the mouth in order to make traction 
upon the lower jaw. The left hand is placed upon the 
shoulders, tho neck lying between the index and middle* 
fingers. Traction is then made with both hands in the 
direction of the axis of that part of tho pelvic cavity in 
which the head is lying. Flexion is maintained or extension 
corrected by the finger in the mouth, and descent may be 
aided by an assistant making pressure on the fundus. 
When the head reaches the outlet, the direction of traction 
must of course be changed (Fig. 189), and is now applied 
chiefly to the shoulders, the lower hand merely maintaining 
the flexion of head. 

The grip of the head thus obtained is very effective ; it is 
in reality a combination of two grips which were formerly 
.practised separately, the anterior grip or jaw-traction being 
jjnamed after &mellio (Smellic grip), and the posterior grip 
•.•after the great midwifery school of Prague (Prague grip). 
Time is, however, saved by employing them in combination, 
and success at this stage depends mainly upon the prompt 
application of effective methods. Tn the figures, the 
manoeuvre is shown with the patient, in the dorsal position ; 
it ean be equally well performed with 1 ho patient lying upon 
the left side, when the hands may he reversed. 

If the head cannot be delivered in this way, thojju&cps 
.Should at once be applied. The child cannot survive 
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compression of the cord for more than five to ten minutes, 
therefore forceps should be always got it»arly for immediate 
use before commencing the delivery of the after-coming head. 

Difficulties may arise during a breech labour at three 
different- stages : (1) in the delivery of the buttocks, (2) in 
the delivery of tin* anus, (3) in the delivery of the head. 

(1) The birth of the buttocks may be delayed (a) by 



Pic.. 1 Nil. - Tlio Maurioo-iu-Vcit Grip. Second Stage. 
(Ilibomont-J )o>ssugiH*K and f.opago.) 


uterine inertia, {It) by the Jargo size of the foetus or the 

insufficient size of the pelvis, (e) by extension of the legs. 

hi /he case of a primipara a further important cause of 

delay is always present in -the narr ow and relative^ .rigid 

vagina l canal. The breech forms ail imperfect dilator, and 

the risk of extension of the arms is increased l»v the un- 

«/ 

yielding vaginal walls. Dilatation of the-vagina may there -1 
fore- he assisted by the use of do Kibes's bag during the second? 
stage. It may be passed into the vagina ag far up as possible, 
then inflated, and either left to be expelled by the natural 

24—2 
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forces, or by making traction on the bag it may be gradually 
drawn through the'vulva so as to dilate it in advance of the 
breech. This method also greatly facilitates subsequent 
manipulations, which may be required to bring down the 
arms or the head. 

The safest and surest mode of dealing with difficulty in 
delivering the buttocks, no matter how it may be caused, 
is to bri ng.jl nwn a ieg : it is the best method whether 
the buttocks lie at the pelvic brim or in the cavity. An 



Fig. 190.— Brooch 1'nwntution. Bringing down a Leg. 

(Riluimont-1)essnignes anil'licjiage.) 

anaesthetic is required, and the entire hand is then passed into 
the Vagina, strict antiseptic precautions being observed and 
rubber gloves worn. The, anterior limb should be brought 
dow n in preference to the posterior. The fingers follow the 
[anterior thigh up to the back and inner side of the knee, and 
, pressure is then made upon the limb at this point so as to 
‘abduct it; tfcis Will flex the leg and bring the foot down 
‘within reach, so that it can be seized and drawn down 
•into the vagina (Rig. 190). jThe same precautions must be 
'observed in this manoeuvre as in the operation of internal 



BREECH CASES 


•373 


version (see p. 081). A loop of the cord may come down 
withjhe leg ; it must be carefully replaced, well abpy&jfcbe 
level of the buttocks. The expulsion of the child should| 
now be left to the natural efforts, unless, from interference! 
with the foetal circulation, rapid delivery is indicated. Ill 
cases where this manoeuvre is practised for uterine inertia, 
good pains will usually follow from the stimulation set up 
by the manipulations. 

It occasionally happens that rapid extraction of a breech 
presentation becomes necessary from foetal distress or from 
maternal complications. Both feet, should then bo broughtj 
down, and delivcny effected by combined traction and supta-5 
pubic pressure. This cannot be attempted until the cervix 1 
is fully dilated. 

When the breech is arrested in the prlnc cavity, difficulty 



may be experienced iu passing the hand beside the breech 
info the uterus, where the legs, if extended, will be found. 
Under deep amesthesia it is, however, usually practicable to 
push the. buttocks upwards to the level of the brim, when the 
hand can be slipped past them more readily. As an alter¬ 
native the method of applying traction directly to the 
buttocks may be carried out either by the fingers or by the 
tyftcel^hpok . The most effectual method of traction is by 
’ means of tlie Breech Hook (Fig. 101). This is a blunt-pointed 
metal hook, the width of which should be at least ${ inches. 
It is applied by passing it over the lateral aspect of the 
anterior buttock unt il the point lies above the level of the 
fold of the groin ; the instrument is then rotated through a 
right angle so as to bring tho hook Across the child’s 
abdomen; a finger is then passed between the thighs, and 
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;the point of the hook is can‘fully guided into position on the 
inner aspect of the anterior thigh. Traction can then be 
applied in the fold of the groin, and if care and gentleness are 
exercised there is little fear of injury occurring. .Fracture of 
the femur or pelvis, or dislocation of the hip may, however, 
occur if great force is applied ; therefore every elfort should 
always be made to effect delivery by bringing down a leg, 
unless the child is dead, when there is no objection whatever 
to the use of the breech hook. When the arrest of the 
breech in the pelvic cavity is due solely to inefficiency of the 
uterine pains, traction with the fingers may succeed in 
i delivering it. The index finger is passed over the dorsal 
aspect and then hooked into the groin ; whichever g roi n 
can be most easily reached can be made use of. Only one 
finger should be used and care taken to avoid direct pressure 
on the femur. The introduction of the linger will often be 
found to stimulate greatly the uterine contractions. What¬ 
ever method is employed traction is to he made only during 
t.iu? .pains, and should be aided by pressure from above. 

Traction may also be applied to the breech with the 
obstetric forceps, and this method is recommended by some 
authorities. This instrument is, however, ill-adapted for 
application to the breech, and if the points of the instrument 
are allowed to pass above the iliac crests, injury may be done 
to the abdominal viscera. The use of forceps is not to be 
recommended as a routine procedure, but may bo tried after 
an attempt to bring down a leg has proved unsuccessful, as 
an alternative to the use of the blunt hook. 

(2) Difficulty in the delivery of the arm ft results from 
their becoming displaced ; this is usually due to traction 
'having been applied in delivering the buttocks, but it may 
| also bo due to disproportion between the size of the foetus 
and the pelvis. The displacement is usually lateral (exten¬ 
sion) as. shown in Fig. 11)2. The shoulders will then probably 
»lie in the oblique diameter of the brim ; therefore one arm 
> will be anterior, the other posterior. On account of the 
'curvature of the sacrum, it will be easier to reach the arms 
’from behind than in,front. The trunk, should be first 

fMn -» »• H A .V ” * * 

rotated, into the transverse diameter, where there is more 
jroom for the neeftssary manipulations. The whole hand 
'must then be passed along the trunk of the child into the 
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• vagina, anil the thumb and first two fingers carried along the 
humerus until the elbow is reached a*th£ forearm can then 
be flexed over the face and client, and the limb thus delivered. 
.An a i nest he t ie is usually required for this manoeuvre. There 
is no risk of injuring tfu j limb if traction is applied only to 
Hie elbow or the forearm. Occasionally one arm becomes 
displaced laterally (extended), the other lies behind the 



Fin. I in*. - Liiti*ral I h>|*1ucvinont of Hie Anterior Ann : the Posterior 
Arm liu.- been already brought down. 

occiput. The extended arm should first be delivered ; next? 
the pelvis should be seized and the trunk rotated towards; 
the same side as the limb which lies behind the occiput ;i 
this will bring the posterior arm into a lateral position, where) 
it can be reached and delivered in the usual manner. 

(3) Difficulty in delivering the head results either from 
its large size, from extension, from backward rotation, or 
from contraction of the pelvis. The mechanical disadvan¬ 
tage of extension of the after-coming head is indicated in 
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Fig. 193. When flexed, the head forms a wedge the apex 
of -which is directed downwards ; when extended, the base 
of the wedge is directed downwards, and descent is therefore 
jinuoh more difficult. In addition, the occipito-mcntal dia¬ 
meter (4J inches) engages instead of the sub-oecipito-frontal 
‘(4 inches). If the extended head is delayed at the brim, it 
(should be first rotated into the transverse diameter, and then 
^flexed by traction on the lower jaw with the finger passed 



• b 

T'ig. 193. The After-coining Hoad. a. Flexed, b. ICxffmricrt. 


into the mouth. It may then be rotated and extracted by 
the f6PPi or > if this fails, by forceps. When 

. the head is already in the cavity forceps may be at once 
applied. Whenever the child is de^ d perforation should be 
performed without hesitation to secure easy delivery. If 
rotation has occurred, an attempt should he made 
to rotate the head and trunk so as to bring the occiput for¬ 
wards ; shored this .fail, perflation will be required unless 
file head is very small. 
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Transverse or Shoulder Presentations • 

These presentations include all cases in which the long 
axis of the foetus lies more or less directly across the long axis 
of the uterus— i.e. all varieties of the transverse or oblique 
lie. Some pa rtf of the trunk of the ftetus presents—almost 
invariably by its lateral aspect. The shoulder (acromion 
process) in most instances forms the denominator of the 
presentation ; but sometimes the arm becomes prolapsed and 
descends first into the vagina, while at other times the lateral 
aspect of the abdomen, 
or even the back, forms 
the actual presenting 
part. 

It is usual to de¬ 
scribe only two positions 
of the shoulder presen- 
t at ion, dor sy-a ntefior 

and (lor so-posterior ; the 
former is much com¬ 
moner lhan the latter, 
because the feet us 

accommodates itself 
better in that posil ion to 
the forward curvature 
of the lower dorsal and 
lumbar vertebra*. in 
the former the normal 
foetal attitude of flexion is fairly well preserved (Fig. 194) ; 
in the latter the spine becomes extended and displacement 
of the limbs is frequently met with (Fig. 195) ; premature 
rupture of the membranes and prolapse of the cor d are 
common in both positions. The lioacT usually occupies the 
iliac fossa, the breech lying upon the opposite side at a 
somewhat higher level, so that the long axis of the foetus 
is, strictly speaking, not transverse but oblique. More 
rarely the breech occupies the iliac fossa, while the head lies 
at the higher level. 

Occurrence.—Shoulder prtv entat ions occur in about 
1 in 200 (0*5 per cent.) labours. When ptemattup labours 
are excluded the rate of frequency is much reduced. They 


* 



Fu 11)1.-—SIloulricj- Presentation: Dorso- 
Niiti'iior Pos-ition. (liil>oi)iout-£)feK- 
ami Lepage.) 

l'li** :illiltiik* of lie m is ■ nnl. 
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are five or* six times more frequent in multipara' limn in 
primigravida>. * 

Causes.— -All conditions which prevent (he ready descent, 
of the foetal head into the pelvic brim may occasion a shoulder 
presentation-- e.g. pelvic .contraction, hydramnios. placenta 
previa, t wins, extreme., uterine obliquity,',laxity of the 
uterine and abdominal muscles, premature or dead,foetus, &c* 
It will be recollected that the same conditions may cause 

other forms of abnormal 








t'S 




# presentation. The rela¬ 
tive; frequency of this 
presentation in multipara; 
is probably to be ex¬ 
plained by permanent 
weakening of the abdo¬ 
minal muscles, permitting 
forward or extreme lateral 
displacement of the uterus 

Diagnosis.—This pre¬ 
sentation can easily he 
recognise*I by abdominal 
palpation, before labour 
has ionnnenced, or early 
V. in the firs/ stage when the 

W / membranes are intact. 

Vv 'I'he uterus is not pvra- 

midal in shape, but ir- 
Fu;. 10S.-SI.oul.ler IWiitiiljoii : rcgu ] ar the long ‘axis 
• l loi-so-jinst-crinr Position. (It ion- . . , 

Tllfiljt- llossaignes runl Lepngs.) 111010 or com- 

TIm? sjiiiK- h ami Uu* limit* nw ilisjiUuvil. plctely UCIOSS the Ul)- 

doincn ; as the present¬ 
ing part cannot descend into the brim the level of the fundus 
. unaltered. Systematic palpation will show that the 
head occupies one or otlier iliac fossa, and usually that the 
back is anterior ; the breech will then be found on the oppo¬ 
site side and at a higher level than the head ; occasionally 
however, the w brooch will be found in the iliac fossa. 
JAuscultation of the.foetal heart does not assist the diagnosis 
of this presentation. 

✓fin examining women who are several weeks short of 


Flo. 195.-- Shouliler Pio-twitulloii : 
• l >or'.o-iiostrrinr Position. (lliljo- 
mont-1 Jcssaignos find Lepnge.) 

Tin? sjiiii«. m fMcinli'il ;mil III*- liml»* iirr ilisjiUuvil. 
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full time, transverse presentations are coiq§>arativciy{ 
frequently met with ; probably a certain proportion of ? 
them become corrected spontaneously before labour. Tliu 
lie in such cases is often rpiite irregular,^the whole body, 
of the foetus lying well above the pelvic brim. 

Nothing can lie made out on vaginal examination before 
labour, except that the presenting part lies high up and is soft 
to the touch. Dining the fir<t stage a large and elongated 
bag of waters will form, in which a small part—the arm— 
may lx* felt ; if the membranes* have ruptured, the arm 
may become prolapsed earh in 
labour. 

Late in labour, when llie 
Ihpior amnii has escaped and the 
uterus has become moulded 
around I be* body of I lie foetus, 
detailed abdominal palpation is 
very dillicull. and the position 
of the different parts of the feel us 
cannot in this way be made out. 

Diagnosis must then be made by 
vaginul examination. A prolapsed 
arm will, of course, settle the 
presentation at once, and the 
position of the head and back 
can he deduced from the relation* 
of the hand when supinated : the 
thumb pointing to the head, the 
palin’corresponding to the ventral aspect. When prolapse 
of the arm docs not occur, diagnosis will be more difficult. 
In almost all cases, however, the ribs with their intercostal! 
spaces, or the vertebral spines, ean be recognised with the' 
linger, which usually reaches the former along the posterior; 
axillary border (Fig. 196); these parts ean hardly be’ mis-; 
taken for anything'else. The angle of the scapula, freely, 
movable and projecting from the surface of the back, may] 
also be. recognised, and is useful as indicating the position] 
of the back. The acromion process and the curved clayiclc! 
may also sometimes be identified. By passing the exploring 
finger towards the right or left side of the mother, the linger, 
can be passed into the pit formed by the ap ex o f the axilla ;< 



Fie. MK>.-—Shoulder Presen¬ 
tation : bovso-posterior 
Position. (hihoinont- 
l>o>suigiies and Lepage.) 

Pal unit in iHiial ol'sl« lii«- 
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the head, course, lies upon the same side of the pelvis as 
the axillary pit. ' 

Mechanism.—-Natural delivery in a shoulder presentation 
is impossible when the foetus is full sized ; under exceptional 
circumstances, however, it may take, place in one of the 
following three ways : 

A. Spontaneous version may occur— i.r. the present at inn 1 
may spontaneously become transformed iuto a breech pr a* 

vertex. This occurrence has been 
observed early in labour, before the 
membranes have ruptured or the 
presenting part has become engaged. 
Ft- was first described by an English 
obstetrician of the eighteenth cen¬ 
tury named Denman. The term 
1 spontaneous vetsion * is usually 
applied only to the transformation 
of a shoulder into a breech presen¬ 
tation ; when transformed into a 
vertex the process is called sponla- * 
neous rectification. This is an un¬ 
necessary distinction, since version 
may be either cephalic or pelvic 
(sec p. 071). No precise observa¬ 
tions have been mado upon the 
mechanism ot spontaneous version ; 
its occurrence is no doubt very 
rare. 

B. Spontaneous evolution may 

occur when the foetus is small or 

macerated, the pelvis large, and the 
uue. iiurwinont-U ps. 1 . ° . 

Miigue* and Lepage.) uterine contractions powerful. J his 

process, first described by a Dublin 

obstetrician, Douglas (beginning of nineteenth century), has 

been studied by Ribemont-Dessaignes and others who were 

able to obtain photographs of the different stages of delivery. 

The attitude assumed by the foetus is shown in Fig. 197 ; 

extreme flexion of the head and the cervical spine occurs, 

causing severe compression of the thoracic and abdominal 

viscera ; and even if the foetus is alive at the onset of labour, 

ideath invariably occurs during delivery. Prolap se of the 





'•o. 15)7.—Altitude of tlie 
I'u-'tus in Spontaneous 
Involution. From No.- 

A. _ » ■ v 
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pos terior arm first takes place, and the head and ijrunk them 
become compressed by the uterine contractions into the! 
smallest possible bulk. After the expulsion of the prolapsed! 
arm and shoulder (Fig. 198) the anterior shoulder appear^’ 
under the syhiphysis, and the back follows, being expelled iiL 
the oblique diameter of the outlet. As the disengagement- 
of the trunk proceeds, a movement of rotation occurs. 


carrying it into the 
transverse diameter, the 
head being on one side, 
t he breech on the other 
(Fig. 190). Forward 
rotation of the shoulders 
next lakes place, bring¬ 
ing the neck under the 
symphysis pubis, and the 
legs become disengaged 
in the antero-poslerior 
diameter (Fig. 200). 
'Labour terminates like 
a breech ease with the 
delivery of the after- 
coming head. The fm- 
tus represented in these 
figures (j)hotographod 
from nature) weighed 
live and a half pounds. 

In Fig. 201 is shown 
the process of evolution 
arrested at an early 
stage by the death of 
the mother. The atti¬ 
tude of the foetus is 



1!)8. Spontaneous Evolution, 
Photographed from Nature. First 
Stage of 1 )olivory, showing Prolapse 
of Posterior Ann. (Rihoiuonfc- 
Dessaignes and Lepage.) 


similar to that shown in Fij. 197, and the greater part- Of the 
. trunk has been driven into the vagina. This constitutes 
v | what is clinically known as an ‘ impacted shoulder.’ The 
special risks which attend all methods of delivery in im¬ 
paction of the shoulder are indicated by the condition of 
the uterus. * It will be seen that the lower uterine segment 
is thinned, the bladder greatly elevated’ apd the upper part 
of the uterus much retracted. 
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0. Spontaneous expulsion is also described as a possible 
termination in the case of a macerated foetus. From the 
accounts of observers who have watched the process, it is 
clear that it docs not differ in any important respect from 
spontaneous evolution, and scarcely deserves *to be recog¬ 
nised as distinct from the latler. The trunic,of t he macerated 
foetus is very compressible, and may therefore be more 
completely bent upon itself, allowing the head and breech 

to 1)0 disengaged together 
(Fig. 202). 

It must be clearl v 

understood that these 

natural terminations of 

shoulder presentations arc 

exceptional occurrences, 

and cannot under anv 

• 

circumstances be awaited. 
This presentation must 
invariably be dealt with 
by immediate interfer¬ 
ence in the manner in¬ 
dicated below. If allowed 
to continue, the cast' will 
in all probability become 

I V 

one of obsfructf// labour ; 
over - distension of the 
lower uterine segment 
will ensue (see p. 403), 
the child will die. of com¬ 
pression, and the mother, 
unless rescued by opera- 



1**10. 199. --Spontaneous involution. 

Second Stage, showing Delivery 
of Puck in tin* Transxcrso Dia¬ 
meter. (Itibemont -1 >e*n»ign< s and 
Lepage.) 

«*> 


tive measures, will die 
undelivered, either of exhaustion or of rupture of the uterus. 

Management.--Since it is impossible, under ordinary 
conditions, for natural delivery to take place in shoulder 
presentations, the treatment consists in converting the 
presentation into a vertex or a breech by one of the methods 
of version, provided that labour has not advanced too far to 
permit of this being done. The.se methods will be described 
in connection wit^h the obstetric operations. If abdominal 
examination is regularly practised during the Latter weeks 
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of pregnancy, shoulder presentations may be discovered 
before the onset of labour, and at this time they can be 
corrected by externa) version with ease and with perfect 
safety both to the mother and the foetus. If the pelvis is 
of normal size, cephalic version should be practised. The 
mal-presentat ion is, however, apt to recur, as will he readily 
understood if its causes are home in mind. After correction 
of a shoulder presentation in pregnancy the patient should 
accordingly be examined every lew days until labour begins. 
When the diagnosis is 
made early in labour and 
the membranes are intact, 
the. mal-presentation can 
also, as a rule, he corrected 
by external version. At 
this stage it is heller to 
perform external podalic 
version, and then nipt tin' 
the membranes and bring 
down a fool into the 

vagina, so as permanently 
to correct the mal-pre¬ 
sentation. . This can he 
carried out without dilli- 
cully if the cervix is large 
enough to admit two lin¬ 
gers under ainesthcsia. 

Jf the mem bra lies have 
already ruptured and an 
. arm is prolapsed, exterpal 
! version is impossible. In 
such cases a loop of the cord also may become prolapsed, a 
complication which adds greatly to the foetal risks. These 
complications may be dealt w ith as follows : (1) If the cervix 
is one-fourth dilated (two fingers), the patient should bej 
anaesthetised, the prolapsed parts carefully returned into! 
the uterus, and a de Kibes’ bag then introduced into the! 
cervix. This will prevent recurrence of the prolapse, and! 
at the same time dilate the cervix and prevent further esenpoj 
of liquor anmii. (2) If the cervix is Imp-half dilated the 1 
hand may be passed into the uterus, and the child turned by j 



Fig. 200.--Spontaneous Evolution 
Thinl St ago, MH>win«r Forward 
Rotation of Shouldors and 
hoi ivory of 1 a'gri. (ilibcmoiit- 
1 lo^aigiics and Lepage.) 



384 


ABNORMAL LABOUR 



Fro. 201.— Impacted Shoulder l'n sen tat ion illustrating a stage of 
Spontaneous Involution. Section from a woman who died in 
labour. The lower uterine segment is greatly thinned, arid the 
bladder lies completely nbove the pubes. (Barbour.) 

hmginadtwn a log j iateroal .v ersion), the cord at the same 
time being ret urned c into tne uterus, where it will bo safe 
from compression. Delivery fnay then be left to nature. 
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(3). Sometimes shoulder presentations are not seen until 
labour is advanced, the liquor amnii ha5 all drained away, 
and the uterus is retracted over the body of the foetus 
(Fig. 201). As will be^een in a later section, this condition, 
if allowed to continue, is attended by a very grave maternal 
risk, viz., rupture of the uterus. Version under these con¬ 
ditions is, generally 
speaking, impractic¬ 
able, and any attempt 
to effect it, unless con¬ 
ducted with great care 
and skill, is liable to 
precipitate a rupture. 

Version therefore is not ^ 
to be recommended, 

(a) u n less s u ffi c ie n t 
liquor amnii remains 
in (lie uterus to allow 
some degree of mo¬ 
bility to the fecial , 

i* 

parts; (b) unlc-ss the 
uterus Geeoiues well 
relaxed between the 
pains, showing that 
there is no tonic con¬ 
traction (see p. 410) ; 

(c) unless tlplrc are no 
signs of over distension 
of the low or uterine seg¬ 
ment, sueh as unduo 
prominence, and un¬ 
duly high level of the 
retraction ring (see 

p. -1 (*:>). When the conditions are such as to negat ivc version 
the foetus is practically always dead, and the method of 
delivery may accordingly be selected with reference solely 
to the interests of the mother. The usual met hod employed 
is fley ^pj tfitinn followed by separate delivery of the trunk 
and the head. In all eases, when the conditions present 
are unfavourable for version, and the foetus is dead, de¬ 
capitation should be preferred. 

E.M. 
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'. Twin Labour 

The diagnosis of twin pregnancy lias been considered on 

p. 10L c 

Presentation .—The two foetuses are almost invariably 
placed side by side in the uterus, the lie of each being longi¬ 
tudinal ; more rarely one is placed entirely above the other. 


h 


vr 




v'?-’ 


A 





The commonest presentations are the following, the propor¬ 
tions’being those compiled by Leonhard : 


First child vertex, Second child vertex . 

Fir*t ,, vortex. Second „ breoch. 

First „ brooch. Second ,, vertex. 

First „ breech. Second ,, brooch. 

First ,, vertex or breech, Second child shoulder 


d8-o°/ 

21 - 1 % 

u-:t% 

H)7% 

12-5% 


07-1% 

* 

The remainder are made up of various combinations, the 
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rarest of all being that in which both presentations are 
transverse. # 

r £he d ia^osis of twins is often easier at term or during 
labour than at earlier periods of pregnancy. If the foetuses 
are placed as in Fig. 20 1 it will be comparatively easy to 
determine, the presence of two heads, one at the brim and 
one at the fundus. If, however, the twins arc placed one 
in front of the other the presence of the posterior (Fig. 203) 
may escape the most careful observation. When the cervix 
is dilated two hags of mem¬ 
branes may sometimes* be 
felt. 

General Course. of Labour. 

---With twins, labour fre¬ 
quently conics on prema¬ 
turely, and shows an increased 
liability to the occurrence of 
certain complications, such 
as (a) hvdramnios (usually 
affecting one sac only),; 

1 (b) premature rupture of thei 
membranes, (c) prolapse of a 
loop of the c ord or a limb, 

(d) uterine inertia, (e) complex 
presentations. As a conse¬ 
quence, twin labour is usually 
somewhat prolonged ; tiiis is 
due partly to weakness of tin* 
over-distended uterine wall, 
which results in primary 
inertia (sec p. 443), and partly 
to the fact that the stage of expulsion, is duplicated. These 
disadvantages arc to some extent counterbalanced by the 
small size of twin foetuses. In other respects the course of 
labour depends entirely upon the relation of the foetuses to 
one another. When the pelvis is full-sized or unusually 
large, the first foetus, being small, does not fill it, and the 
presenting part of the second may enter the brim simul¬ 
taneously with the first the passage of both will thus 
become obstructed ; this is known, as tunnjtoking. It must 
be recollected that this complication is extremely uncommon, 

25—2 


* 



Flo. 204.--Twin Inborn*: First 
Fietus presents by the Vertex, 
Second l»v the Breech (in¬ 
complete). 
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and, according to Von Braun, occurred only once in 90,000 
deliveries in Vienna ; as twin labour occurs in something 
like 1 in 80 to 90 cases, it follows that twin locking occurred, 
in Von Braun's series, in only ()■ I per cent, of twin labours. 
The following arc the principal varieties: (l) tvva vertex 
presentations ; one head lying in advance of the other, flic 
vertex of the second enters the brim together with the neck 
of the first, and neither can make progress ; (2) first breech, 
second vertex presentation ; the vertex of the second enters 
the brim in advance of the after-eoming head of the first, 
and the two heads become locked either chin to chin, side 
by side, occiput to chin, or occiput to occiput; (3) the first, 
presents by the vertex or breech, the second transversely. 

In varieties (I) and (2). natural delivery is possible- if the 
pelvis is large, tin* uterine con trad ions are powerful, and the 
fietuses are small : when these conditions are not present, 
and invariably in the third variety, insuperable obstruction 
to natural delivery will result. Locking occurs quite as 
frequently with binovular as with uniovular twins. 

Management .—Since the first child almost invariably 
presents by the head or breech, its delivery may be left to 
Jthe natural efforts. In some, eases of binovular twins with 
^independent, placenta?, the lirsl after-birth may immediately 
u follow the delivery of the first child. This is, however. 

£ quite uncommon ; as a rule both placenta* follow the birth 
J of the second child. Usually the uterine contractions cease 
l for fifteen to thirty minutes after the birth of the first child ; 
then they return, and the second, if presenting favourably, 
is quickly delivered, for l he passages have been already fully 
dilated. Occasionally a delay of many hours or even several 
days may intervene between the natural expulsion of the 

* first and the second child. A vaginal examination should be 
j made immediately after the biriii of the first child to recog- 
; ni.se the presentation of the second ; if vertex or breech, 

• nothing need be done ; if transverse, external or internal 
j version should be performed ; the latter will be usually very 
j easy on account of the small size of the foetus and the 
i relaxed condition of the passages. When the lie of the foetus 
; is longitudinal, the jpembranes may be ruptured artificially 

if.the uterine contractions do not return effectively in half 
j an.hour ; but a short period of rest for the uterus is natural^ 
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and probably serviceable, then-fore undue haste should be 
avoided. The delivery of the. second child by version or 
/fyreeps can safely be accelerated as soon as labour pains 
! have been re-established, since the passages have been 
already fully dilated. The third stage should be conducted 
with the greatest care and patience ; the uterus quickly 
becomes exhausted, and, tin* area of the placental silo being 
unusually large, the risks of post-partum haemorrhage arc. 
increased. When dividing 1 lie cord of the lirst child 
between two ligatures in the usual manner, care should 
he taken to tie 1 he distal ligature securely, for if an anas-; 
tomosis should exist between the two placental circulations: 
(umbilical), the second child may bleed through the cord of 
the lirst. 

Twill locking is dealt with by sacrificing the lirst child,, 
which is usually dead, in the. interests of the second, if the 
f<etal entanglement cannot be cleared by manipulation under, 
amesihcsia. In the lirst variety, the lower head may be 
sometimes extracted after push big up the upper head out of 
the way ; if this fails, the lirst head must be perforated and 
eru,shed, for if not already dead the chances of the survival of 
the lirst child are necessarily endangered, while the second 
child lias not yet sulTered much from the effects of labour. Ill 
the* second and third varieties, the first Indus will almost 
inevitably perish ; it may be decapitated, or the head 
perforated, and alter delivering* it an attempt should be 
made to save the second by the application of forceps or by 
version. 


v Prolapse of the \Jmbilical Cord and the Limbs 

A loop of the umbilical cord sometimes descends below 
the presenting part ; when this occurs before the membranes 
have ruptured, thy condition is called presentation- of the 
cord. After rupture the loop will descend into the vagina or 
may even protrude at the vulva ; this is prolapse of the 
cord. 

Causes.- -Descent of the cord is more likely to occur when 
the presenting part imperfectly tills the pelvic brim than 
when the conditions arc normal ; it is therefore chiefly met 
with in presentations of the .branch onshaultlcr, when there is 
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, pelvic contraction, hydra mnios, or twins, or when the fqotuR 
-is unusually small*, as in picmature labour ; other conditions 
i which favour its occurrence arc pjasuut&jpHPVia, an abnor- 
jmally lony cord , and the lax condition of thejit^us found in 
! multi para?. 

Diagnosis. - The loop of cord is easily recognised whether 
the membranes are intact or ruptured. Jf the foetus is dead 
land pulsation has ceased. prF.tv.nfaf ion of the cord may he 
mistaken for a hand or foot, but with prolapse no mistake is 
possible. 

Risks. —Prolapse of the cord does not increase the 
Internal risks of labour, except in so far as the manipula¬ 
tions required for its replacement involve slight additional 
risks, of sepsis. The but us is in great danger of death by 
asphyxia from compression of the cord between the present¬ 
ing part and the pelvic wall, or the lip of the imperfectly 
dilated cervix ; the foetal mortalit v in this condition is about 
25 per cent. The risks are greater when the presentation is 
a vertex than in abnormal presentations, for serious com¬ 
pression can hardly be avoided when the head is in the brim. 
Descent, in front of the head (anterior) is more dangerous 
th^n descent behind it (posterior), for in the latter the cord 
may lie near one of the sacroiliac synchondroses and thus 
entirely escape compression, while in the former the loop is 
certain to be compressed between the head and the. anterior 
pelvic wall. Jf in a flat.pelvis the loop comes down at the 
side so as to lie in the long transverse diameter, it is very 
favourably placed to avoid compression. The risk is less in 
a multipara than in a primigravida, for in the former labour 
can be terminated more rapidly. 

Management. — When it is found that pulsation in the 
cord has entirely ceased the foetal heart should be auscul¬ 
tated, and if no sounds are heard, the case may be left to 
terminate naturally, as the foetus is dead. If compression 
of the cord has lasted but a short time, the heart may con¬ 
tinue to beat. When the foetus is still living intei-fcrence in 
its interest is required. 

s . Presentation of the cord is best treated by posture. The 
aim of postural management is to place the patient in an 
attitude in. which the fundus of the uterus lies at a lower 
level than the cervix, so that the action of gravity will 
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promote the return of the presenting loop into the uterine 
cavity. The most effectual method is flo place the patient 
in the genu -pectoral position (Fig. 205), in which the body is 
supported upon the knees and the upper pari of the chest, 
the arms being folded beneath it. Another less effectual, 
but also less troublesome method, is the knee-elbow position, 
in which the body rests upon the knees and forearms (Fig. 
200). The knee-chest is more effectual than the knee-elbow 
position, because in the former the fundus lies at a relatively 



Fig. ‘20.').—The Knee-Cliost (Genu-Pectoral) Position. 

lower level than in the latter. Both of these postures arc 
very irksome, and cannot bo maintained for more than ton 

S o fifteen minutes at a time ; the patient should then be 
> laced upon her side, and the postural treatment resumed 
if ter an interval. In hospital practice the Trendelenburg 
position has been emploj r ed, and with a suitable table it is 
possible to obtain a posture in which the patient is nearly 
upside down ; but it is obviously unsuitable for general use. 
These postures frequently fail to effect reduction. The 
greatest care should be taken to preseive the membranes, 
for while they remain intact there is little or no risk of 
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compression. The possibility of pelvic contraction must he! 
remembered, but no other treatment is required at this stage, 
as the foetus is not in immediate danger. 

Prolapse of the cord with a partially dilated cervix should 
in the first instance be treated by digital reposition. Ail 
anaesthetic is administered, the gloved hand passed into the 
vagina, and the cord then pushed into the uterus well above 
the presenting part. In vertex presentation a tight abdo¬ 
minal binder may then be applied, to keep the presenting 
part well down in the pelvic brim, and so prevent recurrence 



of the prolapse. With the same object, in breech presenta¬ 
tion a leg should be pulled down into the vagina, instru¬ 
mental methods of reposition are also sometimes adopted, 
but they are inferior to the digital method, for by the former 
a portion of the loop may easily be left in a dangerous 
position, unknown to the operator. A simple repositor can 
be constructed from a piece of narrow tape and a gum-elast.ie 
catheter (Fig. 207). A suitable length of tape is boiled, and 
the catheter is sterilised and prepared by making a counter- 
opening opposite the eye ; through this the ends of the tape 
are then threaded. t The loop of tape is now made to encircle 
the prolapsed loop of cord and is then drawn* siifhcienlly 
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tight to hold it without undue compression. The catheter, 
along with the snared loop of cord, is neffet pushed up into 
the uterus as high as possible, and left there to be expelled 
with the body of the foetus. 

If in a vertex presentation the cervix is not sufficiently 
dilated to allow reposition to be properly effected, or if the 
cord comes down again after having been replaced, a de 
Kibes’ bag should be introduced after careful reposition of 
the prolapsed loop ; this will 
effectually prevent recurrence, 
in addition to dilating the 
cervix. In a breech presenta¬ 
tion the risk of compression is 
decidedly less. If the cord 
can be properly replaced, it is 
sufficient to pull down a leg 
and leave delivery to nature : 
if there is difficulty in re- 
placing it, the dilating bag 
should he employed. 

When the cervix is full;/ 
dilated, prolapse of the cord 
should in all cases he treated 
by immediate delivery bv 
version or forceps. Jf the 
head has passed the brim, the 
eonl cannot, possibly be re¬ 
placed nor can version be per-, 
formed ; rapid extraction with forceps offers the best chance 1 
of saving the child. 

Prolapse of Limbs.- • Occasionally a vertex presenta¬ 
tion is complicated by descent of the arm or the leg, so that 
the hand or foot enters the pelvic brim along with the head; 
(Fig. 208). This occurs more frequently with premature 
labour or* with twins, or when the pelvis is contracted, 
than under normal conditions. Such a presentation is 
usually called cwnplex. Prolapse of the foot is much rarer 
than prolapse of the hand. When the head is of small size; 
prolapse of the hand does not prevent natural delivery ; if; 
however, the cervix is fully dilated, th(* hand should be 
replaced under anaesthesia, and the head then delivered with 



Pm. 207. -1 ii’-truniontal .Reposi¬ 
tion ol I’roliipM-d Cord. 

(thilubiii.) 
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forcepB, care being taken to avoid compression of the arm 
by the blades. Barlicr in labour, when the cervix is incom¬ 
pletely dilated, version should be performed. 

In a transverse presentation both the arm and the leg 
sometimes become prolapsed, and along with them a loop of 
Jt-he cord may descend. This gives a complex presentation 
which offers considerable difficulties in diagnosis. The 



FlO. 20S.— Presentation of the Head and Arm. 
((jalul)in and Blacker.) 


treattnent is version in all cases, when the labour is not too 
far advanced for this operation to be safely performed. 


.‘ Pelvic Contraction 

The female pelvis may be variously altered in sizo alone, 
or in size and shape, by errors of development, by local or 
general bone disease, or by the results of accident. The 
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frequency of pelvic contraction varies greatly in different 
localities, being much more frequent in >a.rgc cities than in 
rural districts. Among over 50,000 labours in the Uni¬ 
versity Klinik in Vienna between 1878 and 1895, pelvic 
contraction occurred in 2 5 per cent, of all cases. At Queen 
Charlotte’s Hgspital. London, it was found that in 10,000 
labours 4 per cent, of cases of contracted pelvis occurred! 
A large number of different types exist, but most of them are 
of rare occurrence, and their effect s upon the course of labour 
have not received detailed individual .study. Two types are, 
however, of comparatively frequent occurrence, and must 



Fi(i. 209.—(Joucrully Contracted Polvis. 


therefore be fully considered ; the others will be only briefly 
referred to. 

1. The Generally Contracted Pelvis (Small round pelvis : 
Pelvis irqua bill ter junto-minor).'—This form Qf pelvis 
(Fig. 209) differs from the normal mainly ill size, all the 
diameters being proportionately diminished, while the general 
shape is preserved. Minor differences, however, exist in the; 
inclination of the plane of the brim and in the curvature of' 
the sacrum. The promontory lies at a level higher than; 
normal; and the angle made by the plane of'the. brim with; 
the horizon is therefore somewhat increased (compare; 
Figs. 106 and 209). The concavity of the sacrum from side; 
to side is deepened, while that from above downwards is! 
diminished ; these changes slightly exaggerate the diminu- . 
tion of fho an^ero-posterior diameter of the cavity. All the 
dimensions of the outlet are proportionately reduced. The 
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shape of the false pelvis is unaffected, but its diameters are 
also diminished. 'Sometimes pelves of this variety approxi¬ 
mating to the male type are met with. 

Nothing is definitely known of the causes of this form of 
pelvic contraction ; it is said to be the variety most com¬ 
monly met with in America (Edgar). but in European 
countries the rachitic forms predominate. It may be met 
with in women whose development is otherwise normal ; 
it is also frequently found in dwarfs who are not the subjects 
of rickets. 

2. The Flat Pelvis.--The elmraclei istio features of thi< 
form of contracted pelvis are : (I) reduction in length of the 
conjugate diameter of the brim, and (2) an abnormal curva¬ 
ture of the iliac crests. Two varieties are distinguished — 
viz., one in which no other changes than those just men¬ 
tioned are found, and one in which changes also occur in the 
pelvic cavity and outlet. By some writers these varieties 
are respectively termed non-rachitic and rachitic. the latter 
being attributed to rickets in all cases. By others, both 
varieties are attributed to rickets, and they arc then re¬ 
spectively termed the elliptical or situ pie flat pelvic, and tin* 
reniform flat pelvis. The latter is clearly rickety, bill the 
evidence upon which the former is attributed to tickets is 
inconclusive, and we shall therefore adopt the names 
nan-rachitic, and rachitic flat pelvis for these two varieties. 


in the nvn-mchiiic flat pelvis tin* deformity is never 
extreme ; the patient is usually well developed in other 
respects, and shows no rickety changes in any other part 
of the skeleton. The anterior portions of the iliac crests are 
not incurved to the same extent as in the normal pelvis ; 
consequently the distance between the anterior superior 
iliac spines (inters pi no us diameter) does riot maintain its 
usual proportion to the distance between the summits of 
the iliac crests (intercristal diameter). This alteration has no 
influence upon labour, but is useful clinically, in furnishing 
an indication of the condition of the pelvic brim. The con¬ 
jugate diameter of the brim may be reduced to 3 inches 
(7’5 cm.), but in this form of flat pelvis it is very rare to find a 
greater reduction than this. This change, to which the 
characteristic flattening is due*, appears to be caused by slight 
forward displacement of the upper part of the sacrum. 
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Tiu* transverse diameter of the brim is increased, either 
absolutely (over 5J inches), or at any rate; relatively to tlie 
length of the conjugate;. The oblique diameters of the brinij 
as well as all those of the cavity and outlet, are unaltered.. ‘ 
In the rachitic flat pelvis the deformity may be, and 
usually is. much more pronounced than this. Such evi¬ 
dences of rickets will be found as curvature of the shafts 
of the long bones and enlargement of their epiphyses, 
beading and bending of the ribs, arid perhaps diminutive 
stature. In marked cases the pelvis shows a series of charac¬ 
teristic changes. The outward displacement of the anterior 



'Flu. 210. - - Rurliitir Flat- IVlvis minor degree : showing Reduction 
ol' the Conjugate ami Flattening of the Sacrum. 


portion of tin; iliac crests is well marked, the iliac foss;e being 

directed nearly forwards, instead of forwards and inwards 
* 

(compare Fig'-*. 104 and 210). The sacrum, softened by 
disease, has been both bent and displaced forwards by the 
pressure of the body-weight ; the. promontory has therefore 
been carried nearer to the symphysis, and the concave anterior 
surface has become Hat, or it may be even slightly convex 
(Figs. 210 and 212). In addition, rotation of the whole bone 
lias occurred round a horizontal axis passing through the 
centre of the* saero-iliae synchondroses ; this brings the 
promontory st ilj nearer the symphysis, ifnej carries the coccyx 
further away from it. The outlet of a rachitic flat pelvis, on 
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the other hand, is larger than normal (Fig. 212). Its antero¬ 
posterior diameter is increased by the. rotation of the sacrum 
just described. Under the pressure of the body-weight 
transmitted*by the innominate bones through the hip-joints 
to the legs, the lateral pelvic walls bulge outwards, increasing 
the transverse diameter of the brim ; also the ischial 
tuberosities are carried further apart, thus increasing the 
width of the pubic arch and the length of the transverse 
diameter of the outlet. Ou looking into such a pelvis 



Fig. 211.—llachitic Flat Colvin. extreme degree : altered Curvature 

ol the Iliac Croats. 

Th« iftbmve in th«- Irausv wu ilnmrtar w wi‘11 hIiowii. 

from below, the large dimensions of the outlet contrast 
with the contracted conjugate of the brim and the greatly 
exaggerated prominence? of the sacral promontory (compare 
Figs. 212 and 216). 

Sometimes in a rachitic flat pelvis the bodies of the pubic 
bones are distinctly incurved (beaked), encroaching still 
further upon the conjugate of the brim ; when the latter 
deformity is well marked the pelvis is sometimes called, from 
the shape of the brim, t he Jig%re:pf-eigh§.rachitic flat pelvis. 

The changes in.a fnarked case of rachitiC|flat pelvis may 
be summarised as follows :' , 
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• False Pelvis. —Relative increase in mterspinous diameter. 
Brim. —Conjugate diminished, transverse increased, 
shape reniform or figure-of-eight. 

.Outlet. —Transverse and aider o-p os tori or incrd&sed, pubic 
arch widened, or in some cases narrowed (beaked).” 
.Cavity. —Anterior surface of sacrum flat or convex.- 
'The generally contracted fiat jtelvis (fiat juato-minor pelvis) 
is a form in which diminutive size is associated with rachitic 
flattening ; the shape is that of the rachitic fiat pelvis, but 
a]] the diameters are diminished in length. This form of 
pel via is usually associated with advanced rachitic changes 



Flu. lit-.—Tim < Millet of u Flat lVlvU x-cn from below. 

in the skeleton generally, one of the most frequent of these 
being lateral curvature, of the spine (scoliosis). When this 
change is present the resulting pelvic contraction is asym¬ 
metrical or oblique (Fig. 213). If the spine is fairly straight, 
the generally contracted flat pelvis remains symmetrical. 
The resulting deformity is, in either case, extreme, and*gives 
rise to more serious difliculty in labour than either the flat 
pelvis or the small round pelvis. 

In the Vienna statistics already quoted, the four varieties 
—non-rachitic flat pelvis, rachitic flat pelvis, generally con¬ 
tracted pelvis, and generally contracted fiat pelvis, accounted 
for about. 96 percent, of all cases of pelvic* contraction ; the 
remaining varieties are accordingly very uncommon. The 
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extreme cases of pelvic contraction met with in this country 
usually belong tcTtlie generally contracted Hat variety. 

Generally enlarged Pelvis (Pelvis jcquabilitcr jusl o-major). 
—This is ribt a contracted pelvis at all, but a pelvis of greater 
size than the normal, though proportionate in all its dia¬ 
meters. Its influence is not, as a rule, unfavourable, but it 
may be one of the factors in the causation of precipitate 
labour (see p. 442). 

Diagnosis of Pelvic Contraction.- While the presence of 
a contracted pelvis may ho surmised from the diminutive 



Fig. 21 ‘i .—(jionorully rontrufteil lJm-hitic Flat IVivis, with Lateral 

Obliquity due* to Scoliosis. 


Statute of the patient, from general evidences of.jackets or 
other bone diseases, from lameii^ss, or from the pendulous 
condition of the abdomen in pregnancy, it can only be 
certainly recognised by measurement, [n the ease of a 
multipara an obstetric,history of previous difficult labour, 
in which the child was born dead or did not survive more than 
a day or two, should always arouse suspicion of the presence 
of pelvic deformity, although this will not in all such cases 
be discovered. The anatomical pelvic diameters described 
on p. 207 cannot be measured clinically, but certain other 
measurements of thef living subject can be uyide, from which 
the size of the true pelvis may be inferred with approximate 
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accuracy. Such measurements must bo made with great 
care, as it is very important for practical purposes to note 
the degree of contraction present in any given case. 

The measurements of the pelvis which can; be taken in 
the living subject, are external and internal . They should, 
whenever possible, be taken with the pelvimeter; some, 
however, are best measured with the fingers. - Methods of 
estimating the size of the pelvis are called clinicql pelvimetry . 
The most useful form of pelvimeter for external measure¬ 
ments is tliat of Collin, 
shown in Pig. 2 14. It 
consists of a pair of calli¬ 
pers, furnished with an 
index which shows the 
distance between the 
points in all positions. 

Tlio points can be sepa¬ 
rated from one another 
by o]idling the instru¬ 
ment like a pair of for¬ 
ceps, or in the reverse 
'direction by crossing the 
blades. The latter posi¬ 
tion is used for mea¬ 
suring the transverse 
diameter of the outlet 
by pressing the crossed 
points deeply into the 
perineum, so as to bring 
them in contact with the 
inner borders of the is¬ 
chial tuberosities. The instrument can also be used in this 
position for internal measurements. In using it for external 
measurements the instrument should be held by the joints 
—one in each hand, and carefully adjusted to the required 
diameter, by firm pressure against the bone,(Fig. 217). The 
index is then read off. - ; 

External Measurements. —(1 ) Inter spinous Diameter. This 
is the distance between the outer borders of the anterior 
superior iliac sjjnes ; its average length i ^lOi nches (25 cm.). 

(2) Inter$ri$tal Diameter. This is the distance between 



E.M. 
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the outer borders of the iliac crests where these are widest 
apart; the points* of the pelvimeter arc moved to and fro 
until the position of maximum separation has been found, 
which is usually about 2£ inches behind the anterior superior 
spines. Its average length is 11 inches (27'5 cm.). From 
observations on the cadaver (Sandstein) it appears that 
jthis diameter approximately represents twice the length 
I of the transverse diameter of the brim ; and as the latter is 
very difficult to measure clinically, this relation becomes one 



Fm. 215.—Tho Innnbo-sacral Spine with a Normal lVl\is. 
(Mollified from Jlnmm.) 


of practical importance. In a normally shaped pelvis the 
intcreristal diameter is an inch longer than the interspinous 
diameter. This proportion is preserved in the generally 
contracted pelvis, although flu* length of both may bo 
diminished, but in the flat pelvis there is less than an inch 
of difference between them, and in well-marked rachitic, 
flattening the interspinous may even be equal in length to 
the intcreristal diameter. 

(3) External Conjugate Diameter. This is the distance 
between the tip of t tbe spine of the last lumbar vertebra and 
the centre of the upper border of the symphy&is pubis. This 
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diameter can bo best measured in the erect position. The 
posterior bony point is difficult to find iirfttt subjects, but in 
thin women there is no difficulty. Whenever practicable 
the lumbar spines should be counted, and a palpable pit or 
depression will usually be found just below the spine of the 
tilth vertebra.. One point of the pelvimeter is adjusted to 
this depression, and the other pressed carefully and firmly 
against the pubes in the position described. The average 
length of this diameter isJ/J to 8 inches (20 cm.). When the 



‘21U.—F.hlr iisitiiii; tint Wiilth of tlio IVlvic Ar« h i>y Palpation. 

. (Williams) 


spine of the last lumbar vertebra cannot be clearly felt, it 
may be located as follows : the position of the two posterior 
superior iliac spines is first, marked upon Ihe skin ; ‘these 
points are then united by a horizontal line ; a point I J to 
1J inches above the centre of this line will indicate the 
position of the fifth spine. Shallow depressions can often 
be recognised over these three bony points, and from them 
a rhomboidal figure jtiay be constructed upon, the lumbo¬ 
sacral region krtrnvn as the rhomboid or * lozenge of Michaelis , 
the lower sides being formed by the posterior borders.of the 

26—2 
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glutei juaximi muscles, the upper sides by lines joining, tho 
fifth lumbar &pin6 to the posterior superior iliac spine on 
each side. The relations of the three bony points to one 
another can, however, best be recognised by marking out a 
triangle upon the back as in Fig. 215 ; the base line represents 
the distance between the posterior superior iliac spines 
(jwsterior inters pinous diameter). The length of the latter 
is variable, anrl consequently little importance can be 



Fig. 217.—Me.iKurin" the Antoro-postcrior Diaiuetrr ■ Out It 

(fiinmn.) 


. attached to it ; the average is placed at 4 inches (10 cm.) in 
a normal pelvis. 

1) In the case of a normal pelvis'31 to inches (9 5 to 
10 cm.) must be deducted from the external conjugate 
diameter to obtain the true''conjugate ; if the pelvis is 
flattened1.0 JO‘5 cm.) should be deducted 
in orcTer to allow for .^e forward displacement of the upper 
part of the sacrum. • «. - . 

(4) The size of the pelvic outlet can also be measured 
clinically and is of considerable practical importance. The 
patipnt should lie on her back with the legs flexed and the 
buttocks brought to the edge of the couch. The width, of 
the pelvig arch shoqfd ficst be estimated palpation with 
the thumb in the mapper shown in Fig. 216. After a little 
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experience a rougfy estimate o£ theixa?telfeas wide, medium, 
or narrow m&y fee made, and this sh*ouiq, : Jfte a part of the 
routine examination of all primiparse. The actual meaniuc- 
merits need only be made ^hen : a^lifepicion exists of con¬ 
traction. The aid of an assistant^ ie<|tiired for. these 
measurements* The antero-post'Qjrftr^l's taken from the 
lower border of the symphysis to the last t &Q£aI yei&bra, a 
(piaiter of an inch being deducted for the- oi-.the 



Fie. 218.— Measuring the Transverse Biometor of tho Outlet,.. 

(Williams.) . -j • • 




^aPrum (Fig. 217). In measuring the transverse diameter 

tlie inner bordprvS Qf the isc]iial.:teberpsi.ties^|ej&st defined 

• p/ « ' 1 * • ,, %f % 

with the th um bs (Fig. 218), and the distance measured 
between them. , ;>%&, K -.• <'/ 

Internal, Measurements .—These can be made with the 
fingers alone, or with an internal peiyihieter. . The most 
important diameter to be estimated by this method is* the 
conjugate of the brim. . ' - ... . 

(1) Diagonal Conjugate. This is the distance from the 
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centre of the promontory of the sacrum to the centre of the 
lower border of the symphysis (Rig. 219). It can easily be 
measured with the lingers when the pelvic brim is con¬ 
siderably contracted, but it cannot be taken in labour when 
the presenting part is fixed in the brim. In common with 
other clinical measurements, it has the disadvantage* that 
its relation to'the true conjugate is variable, and difficult 
to estimate precisely. On an average it may be said to be 
from 4 to 2 of an inch longer than the true conjugate - /.«. 
4J to o inches. . The factors which affect the diagonal 



FiO. 2 IV.- — Mcsi>iirin«; the* Diagonal (Wjugsite. (Noiii^.j 


conjugate to an extent which it is difficult to estimate are 
the thickness and depth of the symphysis, and the angle 
which it forms with the plane of the brim. This measure¬ 
ment can best be made with the patient lying on her back, 
the thighs flexed and supported by assistants, and the but¬ 
tocks drawn over the edge of the bed ; it can also, however, 
be made in the usual obstetric posture, when no assistance 
will be required. The index and middle fingers are passed 
|into the vagina and pressed upwards and backwards until 
-the edge of the promontory can be felt- with the tip of the 
'-middle finger, lfi a pelvis of normal sife it is usually 
impossible thus to reach >the promontory. Care must be 
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taken not to mistake the first sacral ridge for the promontory, 
for the diameter will then appear to be Ibnger than, it really 
is. When the finger is in contact with the promontory the 
bone at a higher level can be felt to recede so as to become 
more difficult to reach ; if a lower sacral ridge is touched the. 
finger pushed* further upwards is still in contact with the 
bone. The point where the lower border of the symphysis 
comes in contact with the hand is then marked off with the 
finger-nail, and after withdrawing the fingers the measured 
distance between this point and the tip of the middle finger 
represents the length of the diagonal conjugate. In many 
cases it is impossible satisfactorily to measure this diameter 
except under anaesthesia ; this is especially the case in 
minor degrees of contraction. 

(2) Various methods have- been introduced to measure 
the true conjugate and transverse directly by the use of an 
internal pelvimeter. The simplest form of internal pelvi¬ 
meter is that of Skutsch, which may be used for both the 
conjugate and transverse diameters of the brim. This 
instrument consists of a pair of callipers with one rigid and 
one flexible arm. joined by a screw but not furnished with an 
index. In measuring the 1 ransvor.se the internal rigid limb 
is passed into the vagina and first guided up to the centre of 
1 he riyht lateral wall of the pelvic brim, while the point of 
the flexible limb is adjusted to the tip of the left great 
trochanter. The instrument Ys then withdrawn and the 
distance between the points measured off. The rigid limb 
is again passerl and the point applied to the centre of the left 
lateral wall of the brim, the external limb being applied to 
the same point, as before. The instrument is then with¬ 
drawn and the separation of the points again measured. 
The difference between the two measurements represents 
the length of the transverse diameter. In measuring the 
conjugate the tip of the rigid limb is placed against tile centre 
of the promontory, and the flexible limb adjusted to the 
centre of the upper border of the symphysis ; the second 
measurement is taken with the rigid limb placed upon the 
cent re of the posterior surface of the symphysis at its upper 
border. The difference between them represents the true 
conjugate, Ityi practice this instrument is difficult to work 
with precision, and requires an anaesthetic. Experience 
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shows that a rough estimate of the size of the transverse 
diameter may be' obtained by the simple expedient of 
endeavouring, with two fingers in the vagina, to trace the 
pelvic brim from the symphysis back to the promontory. If 
the transverse is of normal length this is very difficult, even 
under anaesthesia, but if contracted it will be quite prac¬ 
ticable. This method can bo controlled by halving the 
intercristal diameter. 

(3) Another method of internal pelvimetry must be 
mentioned—viz., the method of Johnson. This consists in 
passing the whole hand into the vagina, and endeavouring 
to fit the closed fist into the conjugate of the brim. The 
author of this method elaborated it to such an extent as to 
define a series of positions of the thumb and fingers, each of 
which represented a definite length from 4 to 3 inches, and 
he claimed that he wal thus able to measure the conjugate 
precisely. It is clear that, as hands are not of uniform size, 
there is abundance of room for error, which can onlv he elimi- 
nated by taking careful measurements of the hand in the 
various attitudes described by Johnson before attempting 
to apply it. A further objection is that the hand cannot 
be passed into the vagina except immediately alter labour, 
and the method is therefore not available at the time when 
measurements are most required. 

Clinical pelvimetry clearly yields results which are by no 
means precise. One measurement, must be controlled as far 
as possible by others, but ultimately the carefully corrected 
diagonal conjugate is most to be relied upon. The most 
1 favourable moment for accurately measuring the pelvis is 
immediately after delivery, the patient being anaesthetised. 
No opportunity should be lost of taking measurements at this 
time in cases of contracted pelvis, so that previous diagnosis 
may be confirmed or corrected. For practical purposes a 
rough estimate of the transverse is also necessary in order to 
determine the shape of the pelvic brim. Photography by 
X-yays can be employed to show the 4 bape of the pelvis with 
striking success except in advanced pregnancy. It is also 
possible by the accurate methods of radiography now 
practised to estimate the diameters of the brim with a fair 
amount of precision. 1 Another useful method of control, 
however, exists in determining for any given case the 
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-relatigw in sizg' between,-the .pelvis- 

This can be done during pregnancy as Veil as in labour, 

and is usually employed in deciding upon the mode of 

treatment required in pelvic contraction. This method will 

l>e described in another place (p. 421). 

Pregnancy ajid Labour in Contracted. Pelves.—Xh§,.£qur§e 
o {.pregnancy is not affected to any considerable extont by 
pelvic contraction. There is no greater risk of abortion, 
and only a slightly greater risk of premature labour, than 
when the pelvis is normal; the development of the foetus is 
not affected in any way, the full-time child being of average 
size and weight. Towards the close of pregnancy the uterus 
may become ante verted, causing a more or less marked 
condition of ‘ pendulous belly.* This is mainly due to the 
unusual height of the presenting part, which cannot enter the 
narrow pelvis ; the level of the fundus is consequently higher 
than usual, and when spinal curvature is associated with 
pelvic contraction the forward displacement of the uterus 
becomes very marked. Multiparity, with lax abdominal 
walls and diminutV^ > stature, still further exaggerate the 
hi Reversion. Pelvic contraction has been already alluded 
to as an occasional cause of incarceration of the retroverted 
gravid uterus at the fourth month. 

The general course of labour is modified by pelvic con¬ 
traction in various ways : 

(1) Abnormal presentations art* three or four times'com¬ 
moner in contracted than in normal pelves ; the reasons for 
this have already been mentioned. 

(2) Prolapse of the cord is much commoner than in 
normal pelves. 

(3) When natural delivery occurs, labour is prolonged and 
the mechanism is modified. 

(4) Unless the true conjugate is at least j§£ jnches, even 
with artificial aid the survival of the g^ild is seriously 
jeopardised. 

(5) The maternal risk& are increased by the greater length 
and difficulty of the labour, and by the frequent necessity 
of employing artificial methods of delivery. 

(6) The foetal^ risks are increased in natural delivery by 
severe compression of the head during fU •passage through 
the narrow pelvis, and under other circumstances by the 
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operations required to effect delivery, some of which involve 
the destruction of the foetus. 

The clinical phenomena are modified in several important 
particulars. When the degree of obstruction is considerable, 
violent uterine action may be aroused, which may either pass 
int o j££iic- contract ion, or more rarely give place to $oconda.ry 
inertia. The cervix dilates slowly, and the first stclge is 
therefore prolonged ; the bag of waters is voluminous and 
frequently ruptures prematurely; great enlargement of the 
anterior lip of the cervix, from oedema, may occur from the 
compression of the lower uterine segment between the. head 
and the pubes. A large caput succedaueum forms in vertex 
or face presentations ; it may be so large as to present at the 
vulva before the head has passed the brim. lii a rjiehitie 
fiat pelvis the expulsion of the head through the vulva is 
| often unusually rapid when the patient is a multipara ; in the 
generally contracted pelvis it is always slow and difficult. 

The shape of the pelvis and the length of the conjugate 
are the factors which chiefly influence the course of labour. 
With the three common varieties of contracted pelvis in 
eases which are allowed to go to term, spontaneous delivery 
occurs in from 40 to (ill - 3 per cent. ; the simple, flat, pelvis is 
the most favourable in this respect, then the generally 
contracted pelvis, and lastly the rachitic fiat pelvis. The 
frequency of spontaneous delivery at term diminishes 
rapidly In proportion to the diminution of the conjugate. 
Thus the Vienna statistics previously referred to show tin; 
following percentages : 


C. V. 
0. V. 
V. V. 
C. Y. 


. 9* 

rill. 

---• (3*8 in.' 

) spontaneous 

73'« % 

. 9 

* i 

- (»■«.:) 


•»H*7 % 

. 8 ?, 


- <3-1 ) 

l 

4H-7 % 

. 8 

• > 

(3*~ „ ; 

1 

20-0 % 


Mechanism.—I. Flat Pelvis.— (a) In head presentation 
the mechanism is usually modified in the following manner, 
although many variations may be met with : The head 
jenters the brim more or less extended, and in tiic transverse 
[instead of the oblique diameter. Parietal obliquity is 
’usually well marked in the second stage of labour. When the 
^contraction of the conjugate is considerable, lateral dis¬ 
placement of thb fiead towards the side # occupied by the 
• occiput occurs early in labour ; this is rendered possible by 
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the in ere,a,sod length of the transverse diameter, and tends 
to promote ilexion, because the sinciput is delayed in the 



Kto. -20.- - -labour in Klsit l’«*lris: l’t>t:itinu oft ho I load in 
1 —-i iij? tin* Brim. (Clarcnci! WVlistor.) 

1. Wi'll-iiiaikMl niilninr |«.nii-Ul olilhjuiiy. .il rulati- II.K'kuiud rtdalio 


narrow conjugate, while the occiput, having more room, 
is free to descend. The result of this movement is that the 
bi-parietal diameter is brought into the wide lateral part of 
the brim, while the bi-temporal 
diameter engages in the conju¬ 
gate. With anterior parietal ob¬ 
liquity the head passes through 
the brim by a movement of rota¬ 
tion round the promontory (Fig. 

220). As it. descends, the sagittal 
suture approaches the pubes, 
bringing the posterior parietal 
bone first into the cavity (Fig. 

220(2)). Rotation in the opposite 
i direction next occurs, the sagittal 
suture approaching the sacrum 
(Fig. 220 (3) > and thus bringing 
: the anterior parietal bone into the cavity. With posterior 
; parietal oblicpii^y at the commencement of labour, a similar 
, movement, of rotation round the pubes occurs. The mecha¬ 
nical advantage of this movement of rotation is indicated in 



io. 221.—Wedge* Shape of 
Ku'tal Skull on Coronal 
Section, (l)nkin.) 

c—d. Hi-i>ari<-tal diameter. 

h- -o. SuiK-r-Mib-parictal diameter. 
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Fig. 221. • The lateral inclination of the head which accom¬ 
panies this movement tilts the bi-pariotal piano c— d, and 
brings into the brini a plane the diameter of which is indicated 
by This is the supcr-sub-parietal diameter, measuring 

about a quarter of an iueh less than the bi-parietal. The 
widest part of the head thus escapes direct engagement in the 
plane of the brim. Forward rotation of the occiput will 
Joccur if the head is (lexed when it reaches the pelvic floor. 
When the head has passed the brim, there will be no further 
iifficulty in delivery ‘unless the shoulders are dispropor¬ 
tionately large. 

If the movement of lateral displacement does not 

occur, as labour proceeds 
the head may become 
completely extended, the 
posterior part being pre¬ 
vented from descending 
while the anterior part 
has sufficient space for 
this movement. This 
may result in a brow or 
face presentation. 

The moulding of the 
foetal head is modified ; 



J?lO. 222.—Posterior Aspect of JKu*tul 
ykull: Kxtrcinc Moulding « from 

Labour in Flat Pelvis. (Kibemont- 
Deseaigncs and liopage.) 


t h c r c i s well-marked 
lateral asymmetry, the 
middle of the posterior 


parietal bone being much 
depressed ; but in the longitudinal plane overriding of *tho 
bones is not excessive (Fig. 222). Often a depression or a 
depressed fracture of the posterior parietal bpne is caused 
by the pressure exercised upon it by the promontory 
(p. 043). Or, after birth, a depression may be found upon the 
posterior parietal bone, which marks the line of compression 
by the promontory in the movements of lateral displacement 
and rotation round the sacrum. 


(6) Ip. breech, presentation the mechanism of delivery of 
the after-coming head is modified as follows : The head 
engages with its occipito-frontal diameter in^ the long trans¬ 
verse diameter of the brim ; a movement of lateral dis- ^ 
placement, similar to that j ust ^described, should next occur, 
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and bo foUowed by a movement pf extension. Owing to the 4 : 
wedge shape of the foetal skull on coronal section (Pig. 221)',* 
a certain mechanical advantage is obtained by the after-; y 
coming head, inasmuch as the narrow end of the wedg^—r V 
i.e., the base of the skull—first enters the brim. The bi- r '- 
parietal diameter will therefore tend to bo reduced some- ] 
what by compression during its passage, and the difficulty, 
will thus be diminished. It is probable, however, that this 
theoretical advantage is nullified by the fact that the after- r 
coming head is not subjected to the process of moulding, ! 
whic.ii in a contracted pelvis is of especial importance, by T 
adapting the shape of the head to the distorted canal through 
which it has to pass. Rotation round the promontory, * 
bringing first the posterior, and then the anterior parietal • 
bone into the pelvic cavity, will occur when the degree*., 
of contraction is considerable. 

H. Generally contracted Pelvis. — In this form of con¬ 
tracted pelvis the mechanism of labour is not greatly 
modified, as the proportions of the pelvis are normal. In 
head presentation the movement of flexion is exaggerated, 
reducing the diameter of engagement to the utmost possible 
extent. Internal rotation is controlled by the inclined . 
planes of the -ischium, not by the pelvic floor. Upon the innefj 
surface of the ischium a shallow' ridge may be traced running 
from the ilio pectineal eminence to the ischial spine ; behind; 
this line is a smooth bony surface* the posterior ischial plane ; 
in front of it is a similar surface, the anterior ischial plane 
(Fig. 107). When the head lies in the oblique diameter 
(first position) the occiput will come in contact with the left 
anterior plane, the sinciput with the posterior plane of the' 
opposite side. The inclination of these planes is such that 
in contact with the anterior plane a body is directed forwards ' 
and inwards (towards the middle line), in contact with the 
posterior, backwards and inwards. The effect will therefore! 
be to carry the head from the oblique into the antero¬ 
posterior, diameter. Forward rotation of the occiput wjll 
occur in the first and second positions, backward rotation} 
in tbe third and fourth. Unless the head tightly, fits the 
pelvis this effect} will not be produced ;. therefore it is only 
in the case of. a generally contracted*pelvis, or a normal 
pelvic with an abnormally large head, that it can be looked ; 
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for. It follows that backward rotation is the rule in occipito- 
posterior position's with a generally contracted pelvis and 
a head of average size. The passage of the head through the 
outlet is rendered unusually difficult by the diminution of 
the antero-posterior and transverse diameters of the lower 
pelvic strait. Jn this respect great difference, exists between 
the flat and the generally contracted pelvis. 

In breech presentation also the mechanism of labour is not 
appreciably modified, but, owing to the reduction in length 
of the diameters of the outlet, displacement of the arms is 

very frequent- and the delivery of 
the after-corning head is unusually 
difficult; for this reason breech pre¬ 
sent ation is very unfavourable to 
the foetus in a general lv contracted 
pelvis If extension of the head' 
should occur perforation will be un¬ 
avoidable. 

The moulding of the head is of 
the normal type, but is extreme ill 
degree (Fig. 22‘.)) ; depression and 
fracture of the fames an*, however, 
more uncommon than in a Hat 
pelvis. 

Bio. 22 : 1 .- -Kxtifmc ITesul Labour is more difficult in a. 
Moulding inmi l-dmur generally contracted pelvis than in 

track'd Pelvis. (Par- a Hat pelvis with an equal length or 
b° ur 0 conjugate, for the reason that the 

former is contracted throughout,* the 
latter only at the brim. In the flat pelvis all difficulty ceases' 
when the head has passed the brim ; in t he generally con¬ 
tracted pelvis the delivery of the head through the narrow 
outlet is the most difficult stage. 


Management of Labour in Contracted Pelves 

The size of the pelvis is the most important point to bo 
considered in deciding upon the method of obstetric manage¬ 
ment to be applied td any individual case, ^he most impor¬ 
tant diameter to be considered is the conjugate of the brim, 
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and it is convenient to arrange cases of pelvic contraction 
in three groups according to the length of<*this diameter. 

A.Jfirst Degree (C.V. to 4 inches).—It must in the 
first place he recognised that in th's degree of pelvic 
contraction there is a fair prospect that delivery at term may 
occur either naturally, i.e. spontaneous^’-, or with the aid of 
type-ops. The (fiances of this favourable termination are 
greatest in t ho case of young women with their first three or 
four labours : in a primigravida the prospect is to some 
extent complicated by the difficulties usually associated 
with a first labour ; it must, however, be added that pelvic 
contraction of the first degree frequently goes unrecognised 
in a first pregnancy, and is first suspected when difficulty 
in labour occurs. In the case of a multipara who has already 
had many children the prospect is also loss favourable, for 
in such women tin* uterus lias lost, p'owcr. and is "accordingly 
unable to accomplish that effective moulding of the foetal 
head which is required if it. is to pass safely.through the 
narrow diameters of the pelvis. Pnless the true con¬ 


jugate diameter measures at least V, inches, labour at tCIIH 


very seldom terminates favourably, although occasional 


exceptions in which a fad us of average size has passed 
through a narrower pelvis than this may he met with, fcn 


the ease of a generally contracted pelvis IIJ inches is a safci 
limit to adopt, as the difficulties are greater than in a flat 


pelvis. • 

The reports of Queen Charlotte's Hospital show that 
during the seven years 1005 to 1011 one hundred and seventy- 
six cases of pelvic contraction of this degree were delivered 
in the hospital without any maternal mortality, although 
with some increase of the rate of puerperal morbidity (see 
p. 545). Labour at term under these conditions frequently 
requires the assistance of forceps, for in one hundred and 


seven cases forceps were required, as compared with sixty- 
nine cases in which delivery was spontaneous. The foetal 
risks are not serious in pelvic contraction when delivery is 
spontaneous : in the sixty-nine cases of natural delivery 
all the infants survived but one, which, though bom alive, 
succumbed to injuries received during delivery, i.e. the 
foetal mortality Vas 1*4 per rent. Rut,among the one 
hundred and sevdn cases delivered by forceps, in seventeen 
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tlie child died either during labour or the first few days of 
life, giving a foeffol mortality for this method of delivery of 
15-7 per cent. 

From these considerations it is evident that when cases of 
pelvic contraction, in which the true conjugate is at least 
3| inches, are allowed to go to term, labour requires judicious 
management, and resort should not be made to the use of'' 
forceps until it is quite evident that spontaneous delivery 
will not take place. Every opportunity should be given to 
the natural forces, by moulding to adapt the head to the 
abnormal shape and size of the canal through which it has 
to pass. There are two requisites for this process—viz., a 
atfppgly and regularly acting uterus, and a prolonged second 
stage. Prolonged moulding by the natural forces involves 
much less injury to the feetus than the violence done by 
dragging an imperfectly moulded head through a contracted 
pelvis. 

In all such cases the second stage of labour must be 
closely watched, and the mechanism studied with care. Ill 
the case of ,41 flat pelyjs the prognosis is considerably affected 
p*by the kind of parietal obliquity which is present ; in the 
anterior variety the mechanism appears to be easier, for such 
cases are more frequently delivered spontaneously, and are 
more favourable for forceps extraction than the posterior 
variety. The position of the sagittal suture accordingly 
becomes an important prognostic indication ; if this suture 
is found posteriorly when the head is detained in the pelvic 
brim the prognosis is favourable. The overlapping of the 
„ bones at the lines of suture should also be watched, arul the 
more marked this change becomes,, the better the prospect 
of safe delivery. When moulding is retarded by insufficiency 
of the contractions or by rigidity of the cranial bones, the 
passage of the head is rendered much more difficult. In a 
generally contracted pelvis well-marked parietal obliquity 
is unusual; the head is generally well flexed, bringing the 
posterior fontanelle into a central position in the pelvis, and 
this point, together with overlapping of the bones from 
moulding, form the most important features. 

A prolonged second stage is to be anticipated, and is 
indeed requisite for*a successful result. In all cases three or 
four hours may be allowed, and in many instance? this may 
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be considerably exceeded without any indication of ‘ fcetal 
distress ’ appearing. Careful observatiorf of the strength 
and rate of the foetal heart sounds should be made at frequent 
intervals. The formation of a largo caput during this period 
is to be anticipated, and is not a sign of serious importance; 
Attempts to deliver the head by the high forceps operation 
(see p. while t he head is merely engaged or but imper¬ 
fectly moulded are strongly to he deprecated ; serious injury 
to the child's head is almost inevitably caused by this pro¬ 
cedure. When it is cvidenl that the head is descending and 
becoming well moulded, and there are no signs of foetal 
distress, I he use of forceps should be withheld as long as the 
mother can he. encouraged to continue her efforts and there 
is no evidence o! obstetric exhaustion. Should the advance 
of the head cease or the pains become ineffective, forceps 
must la*, employed. In the case of a flat pelvis, when the 
head has passed through Die brim, forceps need no longer bo 
withheld, as delivery through the cavity and outlet will be 
easy. In a generally contracted pelvis the expulsion of the 
head becomes increasingly diflieult as the outlet is reached, 
and forceps should not be applied till the head lias reached a 
lower level. 

The. special points requiring attention in forceps delivery 
through a contracted pelvis i 11 be referred to in a later 
section. 

B. Second Ihijrce (C.Y. .‘1 to .1^ inches).—When the con¬ 
jugate. measures :U inches or upwards, delivery bj r forceps 
* can usually be 4 effected when labour is conducted throughout 
in the maimer described in the last section. In the case 
of pelves smaller than this iailure with forceps is not. uncom¬ 
mon, and the methods of delivery which may be practised 
after forceps has failed must next be considered. 

If the child is dead it is obvious that a destructive opera¬ 
tion may suitably be performed and the head delivered by 
craniotomy, (.’are must be exercised in deciding that death 
has occurred, for mistakes are not infrequently made. If 
the foetal heart has been kept under observation during the 
second stage its cessation can bo determined without hesita¬ 
tion ; but if thc § heart has not previously been heard by the 
medical attendant, careful and repeated observation must 
be made before deciding that the heart-sounds have ceased. 

E.M. 27 



418 


ABNORMAL LABOUR 


Other signs of foetal distress may be present which will lend 
support to this coholusion. 

If the child is still alive the choice of the method of 
delivery next to be adopted is by no means an easy one, and 
somewhat sharp differences arc* to be met with in the practice 
of different schools of midwifery. The alternative's are 
delivery by (.’a*sarean section, and delivery through the 
natural passages by the aid of one of the operations designed 
temporarily to enlarge the pelvic canal—viz., symphysiotomy 
and pubiotomy or hebotomy. These procedure's will be 
described iu the section dealing witJi obstetric operations, 
and their relative merits cannot he discussed profitably until 
the methods of performing them have* been considered. It 
may, however, be said that the maternal risk is not appreci¬ 
ably greater for oiu* than for the other, and the chance 
of the ultimate survival of the child is better with Uesareati 
section than with the other operation. In this country 
delivery by Uaisarean section is regarded with the greater 
favour, provided that there is reasonable security that 
the uterus has not been infected. When the conditions 
are such that it is likely that infection has occurred, all 
operative procedures arc* attended with serious maternal 
risks, and craniotomy must he considered even if the child 
is alive. In some Continental clinics and in Dublin puhio- 
toiny is preferred to either (Cesarean section or symphysio¬ 
tomy. * 

C. Third De/jrec, (O.V. under 3 inches). -Delivery of a 
living and viable child is impossible through a pelvis so 
small as this. When the diagnosis of contraction of this 
degree is first made during labour, f^esarpan section should 
be performed at the earliest possible moment, ff labour 
has already been prolonged and the child is dead, extraction 
by craniotomy can be performed in all but the most extreme 
cases (see p. 737). 

Prophylactic Management.---Two prophylactic measures 
have been extensively practised to facilitate delivery in 
cases of pelvic contraction, viz., (I) prophylactic podalic 
version, and (2) induction of premature, labour. 

(I) Pot I a l ic yg rm o n hv the external or combined methods 
(see p. 672) has bee ft practised in cases of flat pelvis for the 
theoretical reasons which have been already set forth in con- 
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sidoring flit* mechanism of delivery of the after-coming 
head (p. 370). Experience of this metTiod has, however, 
shown it to possess one great disadvantage, viz., that the 
necessity for haste in delivering the after-coming head 
renders it impossible for moulding to occur, and conse¬ 
quently considerable force may be required to extract it,, 
causing serious injury to the head. The results as regards 
the fcetal mortality accordingly compare unfavourably with 
those obtained by delivery with forceps in the manner 
described above. In cases of Hat pelvis it is better that 
breech presentations should be corrected before labour, as 
would be. done, if the pelvis were of normal size. Two 
advantages are gained thereby, viz., (1) a more accurate^ 
dctrrminnt ion of the relative sizes of the ft el us and the; 
pelvis can lie obtained, and (2^ llio head presentation offers} 
t L<' heller ehanee of delivering a living ehild. 

In cases of generally contracted pelvis prophylactic 
podalic version should never he performed. 

(2) Induction of Premature. Labour. -The object of in-' 
ducing premature labour in pelvic contraction is to avoid 
or diminish difficulty by arranging that labour shall come 
on at a time when the f«etus has not leached its full develop¬ 
ment. and accordingly the dimensions of tile head arc less 
than at term. This procedure is not attended by any 
appreciable malernal risk, lnil it involves the serious diffi¬ 
culty that premature infants art* weakly and more difficult 
to rear, and often require skilled attendance for a long 
period after their birth. This difficulty is naturally more 
serious among the poor than among the well-to-do classes, 
hut as the great majority of eases of pelvic contraction occur 
in women of the poorer classes the difficulty is undoubtedly 
a grave one. 

L J rophylactie induction must therefore stand or fall by 
the fudal and infantile mortality which attends it*; the 
procedure cannot be considered successful unless the infant 
not. only survives its birth, but subsequently makes such 
progress as would give it a fair chance of life. In estimating 
the f<etal mortality of prophylactic induction, all cases in 
which the infant dies during the first, fourteen days of life 
must be included, and there remains stbmc doubt as to the 
exact proportion of infants which, being discharged, for 
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instance, from a lying-in hospital at the fourteenth to the 
twenty-first day, Survive the first year of life; " The later 
mortality, inasmuch as it could hi very largely avoided by” 
proper management, is not, strictly speaking, to be regarded 
as the outcome of the method of delivery. 

The infant’s chance of survival is influenced mainly by 
two factors--(a) the size of the pelvis through which it has 
to pass ; (b) the period of development which it lias attained. 
To a great extent these are opposing factors, for although the 
smaller the foetus the more easily it will pass through the 
pelvis, yet the smaller the foetus the less chance has it of 
surviving. Experience of the operation shows that a 
premature infant of 41 pounds and upwards has an excellent 
chance ,of life ; this weight is attained under normal condi¬ 
tions at about the thirty-sixth week (p. 57). It follows that 
if the pelvis is large enough to allow a child of this size to 
be delivered without, injury, induction of premature labour 
may fairly be expected to be successful. Further expe¬ 
rience has shown t that unless the conjugate diameter 
measures at least 3J inches (3| inches in a generally con¬ 
tracted pelvis), the risk of injury to the child during delivery 
is sa great as to contra-indicate induction. Therefore it 
may be said that prophylactic induction is most likely 
; to be successful when pregnancy has advanced as far as 
the thirty-sixth week and the conjugate of the brim measures 


at least 3J inches. 

In the case.of a pelvis with a conjugate definitely exceed¬ 
ing 3J inches there is good prospect of the successful delivery 
of a living child at term. Under these circumstances labour 
need not be induced in a first pregnancy, but if there is a 
Jhistory of previous difficulty and loss of the child during 
jlabour, induction may be practised. 

Having decided that a case is a suitable one, as regards 
the size of the pelvis, for treatment by prophylactic induc¬ 
tion, the selection of the proper time for interference requires 
very careful consideration. This cannot be settled by definite 
rules, for while a fairly correct estimate of the size of the 


pelvis can be made by clinical measurements, this is not the 
case with the foetal head. The size of the foetus at a given 
period of pregnancy is not constant, ancl some women 
hab^ually bear children of abnormally largfc size. Accord- 
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ingly thej^^rji^ * 

Bclyic mea$pi^e»te.Alfl»e. "''Y.,- 

In every case it will clearly be of advantage to the.child; 
to allow pregnancy to continue as long as possible, and. it \ 
therefore becomes necessary to form an estimate, as accurate^ 
as possible, of Ahc relation between the size of the pelvis adw 
that of the foetal head. Direct measurements of the head in 
vlero cannot bo mode, and the method adopted is to deter ^ 



Fig. 221.■—The Bi-manuul Method of Estimating tho Relative Sizes of 
the Eudal Head and the Pelvic Brim. (Mmiro ICerr.) 

mine,from time to time that the head is not too l&£gp,to be 
, pusheddown into the brim of tho .pelvis. 

This estimation may be made by the external or the 
combined method. In either case the head must, of course, 
be presenting ; external cephalic version must therefore be 
first performed if the presentation is abnormal. In stout' 
women it is difficult to get a satisfactory result even und^r 
anaesthesia. In the. external ^method the' patient lies upon 
her back with the shoulders slightly raised upon pillows. 
The head is tliep located, and seized by the two hands in the 
* first pelvic grip ’ described on p. 3lS. • Grasped between 
the two hands the head is then pushed steadily down and 
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back into tho pelvis. A little experience is required, to 
obtain a convincing result, and the procedure is much more 
easily carried out under amestliesia, which, however, must 
be pushed to the point of complete muscular relaxation. 
.The combined or bi-manual method illustrated in Tig. 224 
is that of Muller as modified by Mhmro Kerr.; this also can 
be much more easily carried out under anaesthesia. The 
patient lies at the edge of the couch in the modified litho¬ 
tomy position, the legs supported by assistants or in a 
Clover’s crutch. Two fingers of the Le ft hand are theif £ 
passed into the vagina into contact with the head at, the 
brim ; the thumb is passed in front of tin' pubes so as to feel 
the upper part of the head through the abdominal wall. 
With the right hand the head is then pushed down into the 
pelvis, its descent being observed by the fingers and thumb 
of the left hand. Pressure upon the fundus by an assistant 
is sometimes also required. It is thus possible, in a favour¬ 
able case, to determine whether the greatest diameter of the 
head can be made to pass into the brim. 

Another method, of estimating the relation between the 
size of the head arc! that of the pelvis has been introduced 
recently by von Herff. He measures the distance between 
Ui<i. ..tiftli lumbar spine and tire most prominent part 
anteriorly of the child’s head. If this is equal to or less 
than the external conjugate, the head v.ill enter the brim 
without difficulty. Tf it is 1 cm. longer than the external 
conjugate, delivery may be effected spontaneously with the 
aid of Walcher's position (p. 711). If the excess is 15 cm. 
or more, the case will present very considerable difficulty. 

< The first estimation by these methods should he made 
not later than the thirty-fourth week. Jf it is found that 
the greatest diameter of the head then passes easily into the 
«pel vis # pregnancy may be allowed to continue for another 
week, when the manoeuvre is to be repeated. As soon as 
difficulty is experienced in depressing the head into the 
• brim labour should be induced. A certain amount of 
reduction in size may be confidently anticipated from 
moulding during labour. 

Before definitely undertaking induction for pelvic con- 
f traction, an examination under anaesthesia should be made, 
the diagonal conjugate heipg carefully measured, and 



CONTRACTED PELVIS 


4 


423 


estimation made by the combined method of the relative { 
sizes of the head and the pelvis. 

Prophylactic induction is extensively practised at Queen 
Charlotte’s Hospital under the conditions described above. 

Tn 10,000 labours there were 20G cases of induction ; among 
these there wa$ no maternal mortality, but 20 of the infants 
did not survive ; the remainder all left the Hospital doing 
well between the twelfth and twenty-eighth days. The 
maternal mortality was therefore nil, the combined foetal 
and infantile mortality 12 0 per cent. Von Herif has recently 
published statistics from the University Clinique of Basle 
which show a foetal and infantile mortality of 20 per cent-., 
calculated on a series of 120 consecutive prophylactic induc¬ 
tions, the method of induction employed being rupture of 
the membranes. Under carefully selected conditions it may 
therefore be considered that this procedure will be successful 
in upwards of SO per cent, of cases. 

A premature, induced labour is to be conducted on the 
same principles as those laid down for labour at term in 
contracted pelvis. Instrumental interference should not be 
required in more than 15 per cent, to 20 per cent, of cases, 
and forceps delivery should never be resorted to at an early 
stage, for there is no doubt that extraction with forceps is 
more likely than a prolonged second stage to do harm to the 
child. 


Rare Forms of Contracted Pelvis 

A. Due to disease affecting the skeleton generally. 

(1) Osteomalacic pelvis. 

(2) Pseudo-osteomalacic pelvis. 

B. Due to disease of the pelvic joints. 

(3) Nciyele’s or Oblique pelvis. 

(4) Robert's or Transversely contracted ytetejis. • 

(5) Oblique pelvis due to disease of the hip-joint. 

0. Due to disease, of the vertebral^eglumn. . 

(0) Funnel pelvis; Kyphotic pelvis. 

(7) Scoliotic pelvis. 

(8) Spondylolisthetic pelvis. » 

D. Due to*tumours of the pelvic fcones. 

(1) Osteomalacic Pelvis (Maiacosteon Pelvis, Triradiate 
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Vio. 22.).—Osteen nnlaeie 1’civis with Mnrlovato [Deformity. 


Pelvis).—Osteomalacia, or mollifies ossiurn, produces a 
characteristic pelvic deformity shown in Figs. 225 and 220. 
The softening produced by this disease weakens the pelvic 
bones so much that they yield to pressure in all directions, 
with the result that the pelvis collapses and entirely loses 
it# .shape. The lateral pelvic walls fall in, this change 
becoming first apparent in relation to the anterior part of 
the brim in front of the acetnbula (Fig. 220). This produces 
the characteristic ‘ bcaking ’ of the pubes. As the deformity 
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progresses the pelvic walls may come almost in‘contact with , 
one another in their anterior parts. The sacrum becomes, 
displaced forward, the spine is curved, the beaking of; the 
pubic bones increases, the iliac crests become twisted, and 
extreme deformity results, the pelvic brim being reduced to a 
triradiate slit (ffig. 226). In addition to the changes in the 
pelvis, marked deformity of the long bones and of the verte- 



VlG. 227.—Psoudo-ostooinalacic Pelvis. 


bral column occurs. Extreme degrees of pelvic contraction - 
ara caused by this disease. jto 

It has been found that removal of the ovaries sometime^ 
arrests the morbid process in the bones, and in consequence 
Caesarean ^section,, followed by removal of the uterus 
ovaries, has been advocated as the best treatment during 
pregnancy. Cure of existing deformity is- of course impos¬ 
sible, but in a certain proportion of cases the advance of the 
disease has been .arrested by this operation. Abortion mav 
be induced in the early months as ati alterative t,Q the 
radical and curative operation. • "™ 
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(2) Pseudo-osteomalacic Pel ria .—This variety is duo to 
rickets , and has received its name from the resemblance 
it presents to osteomalacic contraction (Fig. 227). The 
pubic bones are slightly beaked, but the lateral pelvic walls 
have not yielded to the same extent as in the former variety. 
The anterior portions of the iliac crests am not normally 
incurved, so that the interspinous equals or exceeds the 
intercristal diameter in length. Severe rickets is the cause 
of the deformity, and general rachitic changes in the skeleton 
arc always associated with it. Treatment in pregnancy is 



Fid. 228.— -XUko1o*h IVlvis. 


governed entirely by the degree -of contraction present. 
The recognition of this and the foregoing variety is facilitated 
by the obtrusive signs of general bone disease which accom¬ 
pany them. 

(3) tfitgele'* Pelvis .—This variety is caused by disp.ajw 
^og^iiTing. in infancy, in or neg£. of - ,tho. v^acro^Uac 

t synchonclroscs ; as a result ankylosis with bony union of the 
joint occurs, and the development of the ala of the sacrum on 
the affected side is more or less completely arrested. The 
resulting deformity is shown in Fig. 228., On the affected 
side the ilio-pectineal line is almost straight, and the great 
saero-sciatic notch is much narrower than its fellow. The 
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symphysis pubis is displaced for { inch^or more to the 
sound side of the mesial plane of the body. The oblique 
diameter of the sound side (the right in Fig. 228) is con¬ 
siderably diminished in the whole pelvis from brim to 
outlet; the opposite oblique, the transverse and antero¬ 
posterior diameters, are little, affected ; from narrowing of 
the saero-sciatic notch, the saero-cotyloid diameter {promon¬ 
tory to back of acetabulum) of the; affected side, is very 
considerably less than its fellow. The distance between 



Flo. 220.- -Robert’s Pelvis. 

the posterior superior iliac spines is reduced, and the pubic 
arch is asymmetrical. • 

The diagnosis of this form of contracted pelvis is difficult. 
The patient- is usually well developed, and may show no sign 
of lameness, or of general bone disease. The oblique and 
sacre-cotyloid diameters are very difficult to measure 
clinicallyand, as we have seen, the diameters which can be 
estimated are not greatly affected. The flattening of the 
lateral pelvic wall on the affected side can be recognised by 
careful digital examination under anaesthesia, and the lateral 
displacement of the symphysis pubis is a valuable indication 
of the condition^ An x-ray photograph of the pelvis is the 
best method of diagnosis. Labour will be difficult, as the 
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..diminution in the area of the pelvic brim and cavity is 
considerable. 

(4) Robert's Pelvis .—This form of pelvis is due t 6 lri~ 
lateral synostosi s of', tfoe sacro-iliac . s ynchondroses, occurring 
in infancy ; the lesion is the same as in ^agcle’s pelvis, but 
it affects both joints (Fig. 229). The ala of the sacrum is 
imperfectly developed upon both sides : both ilio-pectineal 
lines are nearly straight ; both sac ro-sciatic notches are 
diminished in width. The result is a marked diminution in 
the transverse diameter of brim, cavity, and outlet of tho 



FlQ. 230.—Oblique IMvis duo to Congenital Disloration of Loft 

Femur. 


pelvis ; the pubic arch also is narrowed. The distance 
between the posterior superior iliac spines is considerably 
reduced. Diagnosis is easier than in Nagele’s pelvis, as the 
transverse, diameters of the brim and the outlet can bo 
more readily estimated than the oblique. 

-diie to disease-ofJhe hip-joint .—Various 
'forms of oblique deformity may be produced by subluxation 
‘ of the hip. (wh|eh may be uni- or bi-lateral, congenital or 
, infantile) and by caries of the joint. . Spinal curvature is 
almost always associated with these lesions! The resulting 
lameness and deformity wiff^irect attention to the condition 
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of the pelvis. In Fig. 230 it will be seen that there is well- , 
marked tilting of the pelvis, and the flattening of the lateral 


pelvic wall affects the sound side, reducing the length of the, 
leffoblique diameter. ‘ ' 


(, Pelves .—In this form the important 
changes are found at the pelvic outlet, which is contracted 
ill both its transverse and antero-posterior diameters. In 


consequence of the transverse contraction, the pubic arch 
is also narrowed. The funnel pelvis has recently been 
carefully studied by Whitridge Williams, who found that 



in Baltimore this form of contraction is fairly frequent; 
he measured the pelvic outlet in 2,215 consecutive cases, 
and found it contracted in 135, i.e., a proportion of 6’1 per 
cent. There are no similar statistics for this country, and 
those from Continental clinics are contradictory. 

Williams describes two varieties, of the funnel pelyis— 1 
th Q_8jytfple and the comp lex. In the simple funnel pelvis 
the measurements of the false pelyis and of the upper pelvic 
strait are normal ; contraction of the outlet is the . only 
change. In the complex variety changes occur ip other 
parts than the outlet; thus the pelvis may be generally 
contracted, flat, br rachitic ; or the spine may show angular 
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curvature due to old-standing caries, a variety of funnel 
pelvis to which* the name of kyphotic- is usually applied. 
Fairly conclusive evidence has been adduced that the simple 
funnel pelvis is caused by lumbosacral assimilation, i.e., 



Fig. 232.—'The Sacrum tm<l Lumbar Yrrtobrou Jroia a ( 'iim; ol‘ 
Spondylolisthesis. (Neugcbaucr.) 

by fusion of the fifth lumbar and first sacral vertebrae, so 
that‘the sacrum consists of six pieces instead of five. 

Diagnosis of contraction of the outlet may be made by 
palpation of the pubic arch and measurement of the trans¬ 
verse and antero-posterior diameters in the manner described 
on p. 404. YVJien the transverse diameter is as low as 
3J inches (8 cm.) and the antero-posterior diameter as low 
as 3J inches*(9 cm/) a diagnosis of funnel pelvis is certain 
(Williams). ^ f 
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Labour is not affected by the simple funnel* pelvis until) 
the head reaches the pelvic outlet, whefi an insuperable jj 
obstacle to delivery may be encountered, if the degree of{ 
contraction is considerable—transverse diameter below? 
2J inches. In the complex varieties labour will be affected] 
by the other pelvic changes. If forceps fails to deliver* 
the head through a contracted outlet, craniotomy, should 
be performed if the child is dead, pubiotomy if it is alive. 
Williams has shown that the latter operation is especially 
useful under these conditions, as the effect upon the outlet 
Af division of the pubic bone 


is .very marked, (‘icsarean 
section is unsuitable except 
in the rare, instances in 
which the contract ion of 
the outlet may have been 
recognised early in labour. 

(7) Scot iotic Pel ('is. - - 
Lateral curvature of the 
spine may produce a cer¬ 
tain amount of asymmetry 
of tlie pelvis, one side being 
somewhat more roomy t han 
the other. Only slight 
degrees of pelvic contrac¬ 
tion can, however, be pro¬ 
duced in this way. When 



’Flu. —iJ.i.- -Sm*ral lixostosis. 


\^\ a am nil i. ) 


associated with rickets, sco¬ 


liosis may produce an extreme degree of obli.pie deformity 

associated with flattening. 


(8) tipondylolisthetic Pelvis .--This extremely rare form of 
pelvic contraction ls due toj^ward-didx}catiouIranicaries, of 
the body of the fifth lumbar vertebra (spondylolisthesis—- 
<nrov8v\os, vertebra : oA urflrjcris, gliding). The luVnbar 
vertebrsu become displaced, descend into the pelvis, and of 
course greatly diminish the available length of the conjugate 
diameter (Fig. 232). In addition the pelvic outlet is dimi¬ 
nished by forward displacement of the lower part of the 
sacrum and the coccyx. The resulting deformity of the spine 
is obvious, and on vaginal examination Vhe displaced lumbar 
vertebrao can be "recognised. • * 
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(9). Tumours of the Pelvic. Bones. —Exostoses, either 

■single or multiple, are sometimes found in the pelvis* the 



N&egeie , MalAcooteon 

Fig h 234.—The Outline of tho Pelvic Brim in the Principal 
Varieties of Contracted Pelvis. (Buinm.) 


commonest positions for them being the anterior surf ape of 
the sacrum (Fig; 223) and the posterior surface of the pubes. 
In j the latter , position a small exostosis which has been 
overlooke<| ,inay ‘. 5 |^use unexpected . difficulty ixi labour. 
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Cartilaginous or sarcomatous growths of large size are.some¬ 
times piet with, and may cause inBuperaflble obstruction to 
delivery. • - 


Abnormal Conditions of the Soft Parts 

Ovarian Tumours.—When situated entirely. above . the 
pelvic brim ,‘these tumours do not give rise to much difficulty 
in labour, even though of very large size. They may occa¬ 
sion some exaggeration of uterine obliquity, and thus losbd 
Ho abnormal presentations ; but in this situation they never 
cause obstruction. Axial rotation of the tumour, leading to 
serious consequences, may occur cither during pregnancy or 
in the puerperium. The diagnosis of a large ovarian tumour 
in the abdomen as a rule is not difficult during labour ; the 
differential diagnosis of hydrainnios has been already referred 
to (j>. UiQ). Operative treatment is rarely called for in 
labour, and should be postponed until the patient is con¬ 
valescent, unless acute symptoms arise during the pucr- 
perhnn. 

When situated wholly or partially in the pelvic cavity, 
ovarian tumours cause serious obstruction in labour ; they 
then lie below the presenting part and prevent the descent of 
the feet us, and its passage through the outlet (Figs. 45 and 
235). Spontaneous delivery, although very rare, may^pecur 
ituthe.-flowing ways : (1) the*tumour, if cystic, may be 
ruptured by compression, and the collapsed cyst may then 
be too small to prevent the passage of the foetus ; (2) the 
tumour may rupture, the. pej^ic floor and be expelled in front, 
of the presenting part, .either through the anus or the vulva; 
in such eases the pedicle of the tumour may bo tom com¬ 
pletely across, so that when expelled, the tumour is entirely 
free from its attachments. If the obstruction proves 
insuperable and is not artificially relieved, r apture* M tho 
q^ey iis will occur. 

The diagnosis of the presence of a pelvic tumour is easy 
during labour ; but fibroid tumours are often 

mistaken for one another, for under continuous pressure a 
cystic tumour becomes tense and its walls cede mat ous, so 
that its consistence appears to be that*of a soft solid mass, 
while fibroid tulnoura lose their naturally hard, consistence 

2 $ 
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during pregnanoy. Unless the head is fixed in the pelvic 
/brim or the tnmoiSr is adherent it is generally possible, under 


from adhesions, or from any other cause, the best treatment 
is immediate ovariotomy . The alternative method of delivery 
by forceps or craniotomy, after ta pp ing t,he tump i/v jp nnC 


Anaesthesia, to,jmsh the tamour ffafe.UlS, 

^.bove the pelvrcHjynm r 'wnefe it will cause lio further 
trouble for the moment; but if reposition is impossible 



Fig- 235.—Ovarian Cyst obstructing Labour; Partial Dilutatidhof the 

Cervix lias occurred. (Buimn.) 


tO-he generally recommended, for so much injury is caused 
t3 the tumour in dragging the body of the foetus past it that 
peritonitis from bruising and rupture frequently ensue in the 
puerperium, occasioning a high maternal mortality. In, 
cases it may, however, be the safest expedient 
as, .for instance, when the unfavQTjr flbl g gurround- 

of an abdouiiml 

dapgerous. In such^cases the cqfi^ 

^nmqur. -should l^Mnavei^ithin jLwa .oiJto 

‘ v . - r*-*’ / ; 
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(jy^ riotoniv cjmfog lftbpftr should be performed by the 
abdominal route ; special caro must be taken in securing 
the vessels, and this is much more difficult by the vaginal 
route. If the tumour is adherent in "the pouch of Douglas 
it may be necessary to make a very long incision, aftd turn 
the uterus out of the abdomen in order to allow room to 
deal with the tumour. Or the child may first be delivered 
by section in such eases. The best time to perform 

the operation is towards the end of. the first stage, for the* 
cervix being dilated, the child can be delivered with forceps) 
by an assistant as soon as the tumour has been removed/ 

It performed in time, the prognosis is good both to mother 
and child, although ovariotomy in labour is, of course, 
more serious than in pregnancy. 

Uterine Tumours.—The two commonest forms of utcrino 
tumour fibroinyoimi in the body, and cancer in the cervix 
- -are not infrequently encountered in connection with 
pregnancy. 

The influence exerted by uterine fibroid6 upon labour 
is governed almost entirely by their position. Those ,wj[\iqh 
„occupy the lower uterine segment, or any part of the cervix, 
even when of comparatively binall size, cause serioiiri.obafccuo- 
tion to delivery ; this results partly from tlieir bulk, but 
mainly from the fact that they pre\ent the normal dilatation 
of these parts during labour. It is not easy, before labour 
commences, to tell whether a tibtoid tumour situated in the* 
lower part of the uterine body will cause obstruction or not./ 
for such t umours, when they do not encroach upon the lowerj 
uterine segment, may, by the action of the uterus, become 
drawn up into the pelvis as labour proceeds, so as not to’ 
hinder the birth of the child. Fibroids of the uterino body' « 
which are interstitial give rise to pml and 

irfogular uterine, action, and sometimes cause noat-parturn 
haemorrha ge by interference with muscular retraction. * Sup - 
peritonea l fibroids, as a rule, exert pp effec t whatever upon 
labour ; but when growing from the lower part of ttib 
posterior uterino wall they may become inc arcera ted in the 
pouch of Douglas, and give rise to the most serious obstruc¬ 
tion (Fig. 236). Fibroids in any position are liable to beeome 
infected i n tho puerperium if the sterility of the uterine 
cavity is not \naintained. A uterus which contains a 

28-^' . 
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fibroid tumour is, however, not more likely to become 
infected during dr after labour than one which doeb not. 
Fibroids arc also liable to undergo certain degenerative 


Sub-peritoneal fibroids 
in. fundus 



in pouch of Douglas 

Flo. Labour obstructed by a Fibroid Tumour; Cervix partly 

dilated/ (lluuim.) 

changes, apart from infection, during the puerperiuin. 

tpfaLyyi hnvo. j\q J^fluonjpe upon labour,' but may 
bepome detached tftid exp^led during labour or in the 
puerperiuin.; r 
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Treciiment turns entirely upon the question of obstruction; 
If it is clear that there will be .insuperable obstruction, 
the best treatment is to allow pregnancy to continue and 
perform CaffiOf ean sccjftpn at or nearterm (p. 721), which 
may be followed either by h ysterectom y (removal of the 
uterus) or i njaniec t mv (removal of the fibroid). It can? 
seldom be said, liowever, before labour that insuperable 
obstruction will result, except in the case of interstitial.* 
cervical lihroids, and sub-peritoneal fibroids whick4uive 
become incarcerated in the pouch of Douglas. Fibroid ' 
tumours situated in the body of the uterus tend in all cases 
to become displaced upwards as pregnancy advances and 
the growth of the uterus progresses. In this way a tumour 
which is found in early pregnancy to occupy the pouch of 
Douglas, in a position likely to give rise to serious obstruc¬ 
tion, may be drawn up above the pelvic brim before term 
is readied. In its new position obstruction to labour is not 


necessarily caused at all, and natural labour may be awaited 
so long sis 11 to circumstances permit, of. the adoption-of 
suitable operative measures should difficulty arise. Labour 
in a fibroid uterus always gives rise to a certain amount of. 
anxiety, but the actual degree of difficulty which may be 
met with is not easy to foretell. The Ciesarean operation, 
should it prove necessary, may in such cases be performed 
with perfect safety if there has been no previous interference. 
The induction of abortion for an obstructing fibroid tumour 
is a difficult and dangerous operation, for it may prove 
impossible to secure adequate dilatation, making the 
evacuation of the uterine cavity a matter of extreme diffi¬ 
culty. In consequence, this procedure is not to be advised. 

Cancer of the Cervix.—Advanced cancer of the cervix is one 
of the most serious complications of labour which can be met 
with. Owing to the loss of the normal resilience of the 
tissues, dilatation is impossible, and spontaneous delivery 
can only occur after extensive laceration. The puerperiuip 
may then .terminate fatally from infection througli sloughing 
of the lacerated tissues. Treatment consists in delivery by* 
gunman section, followed-!^. 

t fcft qfrppis .through heal thy tissue ; when the child is dead 
it may be delivered by craniotomy if sufficient dilatation can 
be. secnro.d to render this practipabje^ * 
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Early panzer of the cervix often does not, prevent defivery 
s perjwa s mUUraiies ; ygt^rp.ntnm y should then beeper- , 

^formed early in the puerperium. The treatment of cancer : 
of the cervix in pregnancy has beeivreferred to on p. 217. 

Rigidity of the Cervix.—The term * rigidity,’ as applied . 
to the cervix during labour, has a strictly conventional 
significance, and may be understood to include all the con¬ 
ditions in which dilatation is retarded. In one class of cases 
the cervical tissues are to ail appearances healthy, although 
dilatation is slow or incomplete ; this condition is called * 
functional rigidity of the cervix. In another class some 
morbid condition of the cervix is present, to which the fault 
may be attributed ; this is called organic rigidity. 

(1) functional rig idity is met with in primipane much 
more frequently than in multipart. It may arise from 
irregular or weak uterine contractions in The first stage of, 
labour JlkSlidci ) ; from premature .Jcuptuxc^of Jtho 

Tppipyfrfanfta resulting in loss of the natural cervical dilator— 
the bag of waters ; from mmhid. adhesion of the .membranes 
Iwer uterine segment, preventing the formation of- 
the bag of waters ; from an imusual density of the cervical 
tissues, met with, as is believed, in elderly primiparae (over 
thirty years) ; f rpm.jg d.em a of the cervical tissuesjnjto&jLby 
compression .when the pelvis is contracted, or when in a 
npu&al pelvis the vertex is .extended ; and possibly, in the 
last place, from s pasm odic contraction, of muscular fibres 
in^th.e cervix, ft will be seen that some of these conditions 
.. are in reality abnormalities in the mechanism of dilatation. 

The ^lipicaL result of functional rigidity of the cervix is 
prolongation of the first stage of labour, which may be 
delayed for many hours or even for a day or two. The 
[mother is then, naturally, greatly fatigued, but in other 
[respects the maternal consequences are not serious. 

.. . As Ipng, as the membjane&.xemaiAwUnruptiire.d dhere-is 
tq- the foetus. Clinically speaking, cases may be 
fdivided info two groups y those in which the pains, are weak; 
iand those in which the pains are strong. ^In the former 
^primary uterine inertia (see p. 443) is also present, and is an 
important factor in Causing tho difficulty in ^dilatation ; in 
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action of the uterun is at fault, the treatment is that.-of 
prima ry uteoaQ .inertia. On the other hSmd, if the p&j&s - 
are .strong, repeated.. inbalaiJnna- chloroform- sufficient 
to produce only slight anaesthesia, and tho administration of 
cljIoraJL or. bromide in rc*peated small doses, are useful 
remedies. But^ the most useful of all is the hypodermic 
injection of scopola mine. and ihoipbinc, as described on 
p. 444. Jn the spasmodic variety, it is said that local appli¬ 
cation to the cervix of a JO percent, solution of cocaine is 
useful, hut the recognition of this variety is difficult. If tl\ 0 . 8 e 
moans are unsuccessful, dilatation must bo assisted,, and as 

this involves veiy little risk to the mother it should not be 
postponed until she is tired out. If the external o& is about 
two-thirds dilated and the head presents, the patient should 
he ana esth etised, dilatation completed by the fin ge rs, and 
forceps ai once applied. Iii a breech, presentation a leg} 
should be pulled down. If, however, the cervix is less than 
two-thiids dilated, a (Jc Kibes’ bag should be introduced : 
this will dilate the eer\ ix in an hour or two and delivery can 
then he effected. 

(2) Organic rigidity of the cervix may be due to adhesion 
oJLttUitiiplof .the os externumio one another, to small size of 
the os .exleiiium [yjuuhule os), to hypertrophic elougatiqujjf 
Urn-cervix, to tj^alricc^, or to the presence of a miiftlljl Q,y?tic 
nr-solid cervical tumour, fibroid, and malignant carvioal 
tumours, already considered, may also be regarded as causes 
of organic rigidity. Small size of the os externum in a 
primipara sometimes loads to a curious form of partial 
dilatation of the cervix, in which the whole of the cervical 
canal becomes fully opened up except the os externum itself. 
The head descends low into the vagina, the wall of the cervix 
is tightly stretched ovei it, and may be mistaken for the 
unruptured bag of waters if tho small aperture representing 
the os, and situated upon tho lowest part of the bulging 
swelling, should be overlooked. If in such a case Jhe 
uterine pains are strong* 

^alkoL-the-cervix may. occur (Fig. 237). Small fumoprs 
should be dealt with by remova l.: * the other conditions 
may bo tre%t©d either by or by, some method of 

a ^facial dilatat ion. Incision is probably G)e, bca£treatment 
for^aji fcut elongatiojf, dealt 
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with_by. ^j£cia|i,,dilatation. In performing this small 
operation an anaesthetic will not be required unless the 
patient is unusually nervous ; a Sims speculum should be 
passed to expose the cervix, and with scalpel or scissors two 
deep incisions should be made through the cervical tissues 
at the sides of the os, one passing backwards and to the 
!left, the other backwards and to the right. An interval of 



FlO. 237.—Transverse Lncomtion of the Anterior Cervical Wall ami Non¬ 
dilatation of the Os Kxteniuin. (Diagrammatic from a case at 
Queen Charlotte’s Hospital.) 

I an hour or two should be allowed in order to see if the uterine 
contractions will now complete the dilatation naturally. If 
this does not. occur the dilatation should be completed with 
the fingers, under anaesthesia, and forceps applied. If 
[cicatrices are present, the incisions should be marie through 
(the cicatricial tissue, and dilatation should then be allowed to 
(proceed naturally. The sam<^ methods of artificial dilata¬ 
tion maybe employed as in the case of functional rigidity. 
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Rigidity of the Pelvic Floor.—I n | elder ly. priftiipaix» (over 
thirty) the perineal body and the other Tissues composing 
the pelvic floor appear to be deficient in elasticity, and 
consequently dilatation of the vulva at the end of the second 
stage does not proceed normally. The head may therefore 
he delayed for # a long time upon the pelvic floor, slightly 
distending the vulva with each pain, hut unable to escape j 



unless the uterine contractions arc unusually powerful,* 
fai’ceps will be requircdJo.e^traat it. On the other hand, 
if the uterine action is violent, the head will be driven hy 
great force through the undilated vulva, causing a aerj nqg 
pSA pqallaceration. Occasionally in such cases the vulvas 
does not dilate at all, and a laceration then occurs in the. 
perineal body between the fourehotte and the anus, through • 
which the head and body of the child esdape. . This is termed 
central or intra-perineal rupture. It is nbt always mesial in f 
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position, and'the latter term is therefore preferable. Atten¬ 
tion must be paid in all such cases to the proper management 
of expulsion, and time allowed for the perineum to stretch. 
If a tear appears to be inevitable, two lateral incisiofts may 
bo mado in the anterior edge of the peimeum (euisiotomY ); 
when tearing occurs it will then follow the; lines of these 
* incisions and be directed backwards and outwards away 
from the lectum, thus avoiding the risk of laceiating the 
sphincter am (Fig. 238). 


/Abnormalities in the Action of the JJtejus 

Precipitate Labour. Cases aie occasionally met with in 
which labour proceeds so lapidly as to distuib the normal 
mechanism, the stages of dilatation and expulsion occmxpjg 
fcgjppi ltan eouslv, or being indistinguishable from one another. 
After only two or three violent pains have been felt the child 
may suddenly be expelled, .and be followed immediately by 
the after-birth , the whole pi occss thus appaiently occupying 
•only a few minutes It is difficult, however, in such oases to 
eliminate an element of uncertainty- viz the possibility that 
uterine contractions, painless but effective, have been in* 
progress unobseived by the patient, and have effected the 
usual dilatation; the violent pains which*suddenly ensue 
thus lepresentmg only a jprecipilate second stage The 
conditions which lead to precipitate labour aie excessive 
force of the uterine contractions, and ^immishedjesistancfl^ 
in the pelvis. Nothing is known of the causes of the former , 
but as instances of the latter may be mentioned the i usto -. 
fl lll jnr pelvis , and the relajbd, ox lacerated.nandiUaCLjof the 
e pprifr and pelvic floor, often met with in multipart. 

Precipitate labour is u&f&YOurable both tp t„hp mother 
V m I I jto qhild - Rapid exhaustion of the uterus leading to 

may occur, or the process of 
% uteune jQjgygjgp may be set up (see p. 480); also serous 
lac oratio n^ of the g aid perineimi may occur in primi- 

parse, and in consequence there Is increased risk of sepsis. 
Owing to the fact that the patient is taken unawares, 
delivery may occur in the,erect position and the child may 
be killed, by a J&B bn the flftor, if the^^gj} gives way under 
tfeo strain. Many^mStances have occurred where it has been 

.. t 

14 3 * 
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expelled Into the water-closet. Of 800 cases of precipitate * 1 
labour collated by Bayer, it was found that in only 15'5 per 
cent, was the patient delivered while lying down. The oppor¬ 
tunity of treating such cases will seldom arise; uterine 
action should be retauled as much as possible by the free 
administration of y hh >mfnr m. ■» 

Uterine Inertia. Two vanetics of uterine inertia are » 
desciibed, primary and .secondary ; these are really distinct 
conditions winch have nothing in common, but it is con¬ 
venient to letain the names by which they are usually 
known. 

(1) Primary mrrlin is a condition in which the uterine 
contractions aie ineffective, the resistances being.ugtfp&l— 
i.e , the iictus and pelvis me ot normal sue, and there is no 
[cause of obstruction The first and second stages arc greatly 
prolonged, and assistance in delivery is frequently required ; 
the thud stag* 1 is how ewer, 111 all respects normal, therefore, 

The* contractions may bo either feeble or 
partial, or both techie and partial ; the inter cals are usually 
irregular and prolonged. Sometimes the patient complains 
ot almost contimious severe pain, but on palpation only 
feeble, and alien partial, uterine contractions can be felt, 
yet these conti actions may appear to cause much more 
scveie pain than the effective contractions oi a normal 
labour. 

It is met with more commonly in primip^ ryp than in 
multiparue, and is not associated with errors of general health 
or development. Sometimes a disturbance of the normal 
mechanism of labour,-such as <»yci-di^tension, (^p i^ rus j 

(hydramruos, tv^ins), ante-partum rupture q f th<> .qp p n*| 

or ! V ^presentation, appears to induce primary j 
inertia. Frequently, however, no such cause can be dis-« 
covered, 

jqyprvation of tho JUt< 

the J mpbar c entre, .ofjke utewuCffift&iJe. 

Evacuation of the bladder or rectu m. when these viscerauare 
full or over-full, often produces a favourable influence, and 
it is fair to concludo that such conditions may refloxly dis¬ 
turb uterine contractions. Nothing fe definitely known of 
any form of degeneration of the uterine muscle which may 
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cause primary inertia. Unusual nervousness on the part of 
the patient is often observed, and may possibly in some way 
disturb the normal innervation of the process. 

The Jesuits of primary inertia are, as a rule, not seria us 
q it lmr to mother or child. If the mother is allowed to remain 
jpiconstant pain and without sleep for twenty-four hours or 
(longer, she will become greatly exhausted, and such cases 
(have been known to terminate fatally. As long as the 
nj£ 4 ubrane§.remain intact the foetus will not suffer. 

Treatment .—The management of a labour complicated by 

^ *** f * 

primary inertia greatly taxes tlie strength and patience of the 
mother, and, it may be added, of the doctor and the nurse 
also. The general indication must be said to be to fissipoiuj 
(rp^it[ve interference as Jong as possible ; the temptation 
to expedite matters by some operative method must be 
resisted until time has been allowed for the natural forces to 
advance the course of labour as far as they can. Then comes 
the moment at which interference is proper and desirable. 

During the prolonged jirfit stage, what the patient suffers 
from most is fatigue and want of sleep. ►J^lafees must 
therefore be administered. Chloral hydrate, bromides, or 
morphia, unless administered in large doses, do not exert 
sufficient influence upon the uterine contractions to allow of 
sleep ; if they are given in sufficient doses to produce sleep 
they arrest the progress of labour. The best remedy is a 
combination of s copo lamine (hyuscine) and morphia, in the 
dose of Yi V-grain of the former and r l 8 grain of the latter, 
given, hypodermically. A great many clinical observations 
have now been made with this remedy in labour, and its 
safety and usefulness may be considered as satisfactorily 
established. It lias been administered freely both in normal 
and in protracted labour. The effect is to make the patient 
drowsy so that she sleeps almost contiguously between, tho 
pains, waking up whenever the contractions recur. The 
aaips themselves, so far from being retarded, often 1 gaiq^in 
strength afrd regularity, although the intervals between ; 
(hem may be unusually long. If one dose does not produce^ 
’a marked effect, it may be repeated after an hour to two! 
hours have elapsed. Sleep once induced may be mai nta ined! 
by doses of uin graiii* of scopolamine, the morphine being! 

• added- to every third or fourth $.ose. It is qiiite possibb by { 
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the use of these drugs to keep the patient in a condition of 
narcotic * sleep ’ throughout the whole course of labour ; 
she is then unconscious of pain throughout, and wakes up 
to find the child born and the labour ended. In certain 
Continental clinics this has been practised over a large 
series of normal and abnormal cases without maternal 
mishap. Constant medical supervision is, however, requisite, 
and accordingly it is unsuitable for the conditions which 
prevail when women arc confined in their own homes, as 
is usually the case in this country. The effect of these! 
narcotics in assisting dilatation of the cervix is very marked 
but on account of the long intervals between the pains 
progress is slow. If forceps are required, light chloroform 
amoslhesia must be super-added. In tlic.^cpnd.^tage they 
must be used with caution, and only when it is clear that 
progress is very slow and it is desired to postpone instru¬ 
mental interference, as in cases of pelvic contraction (see 
p. 4Hi). A distinct but not dangerous soporific influence is 
often manifest in the child when born, but this seldom 
reaches a degree in wliie.li it interferes with the establish¬ 
ment of the respiratory function. It is, of course, iliad- 
imisgiblc to administer hyoscine and morphia to a woman 
'suffering from cardiac or pulmonary disease. 

If these remedies fail, some artificial method of aiding 
dilatation will be required ; if the cervix is less than two- 
thirds dilated the use of dq f Ril?es' bag is probably the best 
method ; if two-thirds dilated or more, and the pelvis is of 
normal size, dilatation may be completed with the hpggy s 
under amesthesia, and the at once applied. Digital 

dilatation of the cervix is an operation by no means devoid 
of risk (see p. 070): it should not be lightly undertaken, and 
in performing it great care and strict antiseptic precautions . 
arc required. When used merely to complete the natural pro¬ 
cess of dilatation there is not much risk of serious injury. 

( , Many attempts have been made to excite stronger and 

more efficient, contractions by stimulation ofthc^u torus, but 
.these are all unreliable, and need not be described* -I 
should not be forgotten that a.^istexxde.d j)]adder pr-.a.loi 
rectum often exert a very unfavourable influence upoi 
uterine contractions, and the conditiorf of these organa mus| 
not be overlooked. " ' 
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\ s econd stage , if allowed to proceed without inter- 

ference, wW also tie very protracted. Bui. it is not necessary 
to await the expulsion of the child by the natural offorts, if 
the presentation is a vertex and no cause of obstruction 
exists ^/labour may then be terminated by foycens as soon 
as dilatation of the cervix is complete. • With a hcufc&h 
presentation delay may be desirable in the interests of the 

' child. 

^ (2) Secondary. inertia is in reality ex/uiustion of the 

uterus ; it is marked by a complete cessation of uterine 
action, bringing the process of labour to a standstill; the 
Junctions of contraction and retractionjircJiQtliln abeyance ; 
in this important respect it differs essentially from primary 
inertia. The labour usually commences normally with 
satisfactory or even unusually vigorous pains, but they soon 
die away, either rapidly or gradually ; in other words, the 
uterus is eatable of acting normally at first, but cannot 
.maintain its action for a sufficient time to terminate labour. 
It may occur at anyjstage of labour—rarely in the first, more 
frequently in the second and third ; it may also supervene 
suddenly, when labour is entirely over, resulting in the com¬ 
plete loss of the power of retraction. It occurs mainly in 
mul^imn’ae, and is found especially in those who have had 
ja rapid .succession of pregnancies ; there is no doubt that it 
depends upon some de fect, either in .structure or in inUQiya- 
uterine muselfc ; the nature of this defect is, 
/however, unknown. 

( fol low ^ jtauncurrcneo during,thg^eepud,stage, for the head 
’may remain for many hours in the pelvis, when both are of 
'normal size, w ithout injurious effects. After a more or less 
prolonged interval the pains usually return and labour 
terminates naturally. When, ijicrtia occur*-.^afUiT^tbe 

owbig to 

5 the fact that the exhausted uterus is unable to retract. 


. . The treatment during the first or second stage is to procure 

■ Sleep by the administration of mc jrpfiia or chloral . After a 
period of sleep, uterine pains will probably recur spon¬ 
taneously, and labour should then be terminated as rapidly 
as possible, or the uterus will again become exhausted. .The 
; rtemj$tation to deliver with' forceps in the total absence of 
; jpterine contractions must alwSyft be resisted.'' I t is a cardina l 
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gride of obstetrics that delivery should neVfcr be effected .by 

Artificial means in secondary inertia, for the most serious and 
uncontrollable post-partum haemorrhage may result from a 
breach of this rule. The treatment of secondary inertia in 
the third stage and after labour is considered on p. 518 . 

Minor degrees of secondary inertia may be successfully 
tieated by drugs during the second stage, Tho most useful 
are nitui tarv ext ract, the effect of which in stimulating the 
uterine muscle has been already alluded to, and ergot. 

Pituitary Extract .—Extended experience of this remedy 
has shown it to be of great value in obstetrics. It is un- 

C loubtedly the most potent drug we possess for stimulating 
he activity of the uterine muscle. It has comparatively 
little effect on the inactive uterus, but upon the parturient 
uterus it;* effects are very marked. Its action is temporary 
only, and lasts cm an average from one to two hours. Jt is 
very important to use a reliable preparation, such as that 
sold under the name of *• pituitrin.” 

It should not, as a rule, be given during the first stage of 
labour, for the reasons : (a) that a rigid corviff may bo 
riipaired by sudden powerful contraction of tlie uterus ; 
(b) that there is some risk of foetal asphyxia from interference 
with the placental circulation ; this action is more dangerous 
in the first than in the second stage, when delivery can be at 
once effected if the signs of fcelal distress are observed. 
During the second stage, w c^.usey 

be o MiWfcdj pituitrin is of great value : if the uterus is acting 
well its use is unnecessary ; but in cases of inertia, complete 
or partial, its effect is well seen, and by its use a forceps 
operation may be frequently avoided. In a multipara tho 
effect of a single dose is often to effect delivery within a 
quarter of an hour. 

In the third stage or after labour it may be given # as an> 
alternative to ergot for the purpose of ensuring complete! 
uterine retraction. 

The dpse is 1 c.c. of “ pituitrin,** or \ c.c. of a 20 per 
cent, solution of pituitary‘extract; tho injection should be 
made deeply into the muscles, of, the buttock or thigh. A 
second dose may bo given in an hour if the* effect of tho 
first is inadequate. . * 

Ergot may also be made use of in Similar circumstances, 
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but its effect is less certain and less decided than that of 

. , e 

pituitary extract. 

The Action and Uses of Ergot .—In small doses ergot acts 
as a j ffineral haem ostatic, contracting the calibre of the 
peripheral blood-vessels ; this action is made use of in cases 
of slight bleeding from the uterus during pregnancy. In 
larger doses it exerts a specific effect, upon the uterine muscle 
'i'iejLin.action. This effect is to increase the force, duration, 
and frequency of the uterine contractions and to stimulate 
retraction. Eii still larger doses the effect is intensified and 
the whole utcriuo muscle passes into a condition of tetanic 
contr action. Ergot is unable, in any dose, to transform the 
{contractions characteristic of pregnancy into those eharae- 
eristic of labour : t hereforc it is useless for inducing abortion 
/^.premature labour, and its specific effect- is manifested 
! only upon the parturient uterus. It is believed that ergot 
'acts upon muscle by stimulating the peripheral nerve 1 
terminations. 

It is found, clinically, that the action of ergot upon the 
parturient uterus is somewhat variable and uncertain, and 
this appears to be due to the difficulty of making efficient 
pharmaceutical preparations of the drug. Accordingly the 
effect is difficult to control, and there is some risk of pro¬ 
ducing tetanic contraction by its use except in small quantity. 
I Lis, as a rule, mtiihclduntil after the expulsion of the after- 
bjxUi.JhlC.,lw. of inducing tetanic qoqtwtiwn. jq.Jt&Q. third 
stage (sec p. o 17) ; it may, however, be administered 
towards the end of the second stage to stimulate the uterus 
and as a preventive of third stage or post-partum inertia 
under certain well-defined conditions as follows : jj. the pre¬ 
sentation is a vertex, the patient a multipara, and no con¬ 
dition likely to cause obstruction to, or delay in, delivery 
I is present. Under these conditions it may be given in 
^ secondary inertia, or after prolonged chloroform anaesthesia. 
After the termination of the third stage, it is useful in multi¬ 
parse, in maintaining uterine contraction and promoting the 
;expulsion of blood-clot from the Uterus, do.not, 

as a rule, require it after labour, and it should seldom be 
given to thenar during the. second stage, lest serious lacera¬ 
tion of the pelvic fldor should occur from too hasty expul¬ 
sion of the child. T ‘ 
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Over-action of the Uterine Muscle.—This^ condition is 
the opposite of inertia ; both the functions of contraction * 
and retractioji are, or may be, exaggerated as the result of. 
excessive stimulation. Three varieties of this condition are 
to be described :— 

(1) Excessive uterine retraction, leading to over-distepv 

sion df the lower uterine segment and formation of 
an exaggerated retraction ring. 

(2) Ceneral tonic contraction of the uterus. 

(3) Local tonic contraction of the uterus leading to a 

contraction ring. 

(1) Kxcess'vc retraction may be considered first as being 
ihe simplest of the three varieties. It results from 
i&qchanical obstruction to delivery, in consequence of which 
the upper active part of the uterus makes violent efforts 
to overcome the obstacle. Retraction of the upper part 
gradually attains an extreme degree, while the lower passive 
part simultaneously becomes attenuated. Consequently the 
level of the transition from active to passive parts is marked 
by an abrupt change in thickness of the wall, forming an* 
unusually well-marked “ retraction ring.'* It is therefore 
an exaggeration of the normal action of the parturient 
uterus, and is seen in cases of obstructed labour, representing 
an‘attempt to overc ome some serious mechanical obstacle to 
delivery. It- will be further referred to in a later section. 

(2) General Tonic, Contraction. —This condition, on the 
other hand, represents, not an exaggeration of normal 
fu nction, but a perversion of function of the uterus. The 
physiological differentiation of the uterine body into an 
upper active and a lower passive portion (lower uterine 
segment) is lost, and pro nounced retraction occurs in the 
whole of the uterus, with the exception of the part below.the 
filternal os. In an extreme case intermittent contractions 
cease, and the whole organ passes into a condition of tonic 
muscular spasm or tetanus. 

It results from irritatiou or over-excitation of^the uterus 
during labour, and only very powerful stimuli, in operation 
for a long time, can cause it. Thus it may occur during 
labour from three main causes : (1) from the uns uccessful 
efforts of a powerfully contracting uterus to overcome; 
ofe.tvuction ; (2} from the irritation, caused by repeated' 
E.M. 29 
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; (3) from iiiju - 

fdjgfofy* gjgirfftiVM nf fi r gO fi In the worst instances, the 
tw T o first-named causes are both present. It involves the 
' most serious risks to the mother and child. 

. Complete tonic contraction is characterised clinically by 
j seyffie and p^j", leading after a time to rigg^pf 

! t^JtapBjjaiiire and fpiickciijng. ofjjulsc. The f li^uor amnii is 
; com ple tely- expelled. the pla cent a becomes compressed 

• against the body of the foetus, and the latter will consequently 
\ in a short time perish from asphyxia. J^itermjttenteontrac- 

i tion^i^^Jifiiiaed, and on abdominal examination the uterus 
i will be found to be small, tender to the touch and cpji- 
: tinuously hard , so as entirely to obscure the outlines of the 
I foetus on palpation. As the foetus is dead, the heart-sounds 
! have ceased. On vaginal examination the presenting part 
| will be found immovable and covered with a yery large 

• Qgpnt succedaneum ; if the condition has persisted for some 
j time the vaginal and vulval mucous membranes will be found 
\ swollen, dry, and tender. Cases so severe as this are seldom 
%et with except where repeated unsuccessful attempts at 

delivery by version or forceps ha$e been made, the irritation 
caused by the repeated introduction of the hand ortho instru¬ 
ment into the uterus being the direct cause of the tetanus. 
If^uprclieved, rupture of the uterus may occur. 

The diagnosis of general tonic contraction presents no 
difficulty ; it is impossible,<with ordinary care, to mistake it 
for 1 a condition in which pains are absent 

and thejjterus is relaxed. 

The treatment of both forms of tonic contraction is the 
same ( vide infra). 

(3) Local Tonic Contraction. —In this condition an 
annular area, of . the. uterine wall, passes into tonic contrac¬ 
t ion, w hile the parts above, and below it continue to play 
their normal physiological part. In other words, the upper 
part contracts intermittently, while the lower part is relaxed. 
- The consequence is that a narrowing of the lumen of the 
uterus occurs at the affected part, the constriction being of a 
dsfise and highly resistant character (Fig. 239). This annular 
constriction may be termed the contraction ring , to distin¬ 
guish it from the retraction ririg already described in connec- 
.. tion with the physiology of normal labour. , The contraction 
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ring is always situated in the loW<$r part of the body of the i 
utkua,. aixd appaitjaffy above 

It is largely owing to the recent work of British obstetricians \ 
that this form of tonic contraction has been recognised and 



Flu. 239.—Local Tonic Contraction of the Uterus. 
(Clifford White.) 


understood. The causation of this variety is similar to tlgstt 

I of general tonic contraction, but may be regarded as the 
response to a less powerful irri,tatiop Cases have been, 
recorded STpin which! 
no obstetric interference had been practised ; after 
Vtoana . Kt a a p jpjd a t ipn ; after uneorrected, 

.. 20~r2 
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for a long time ; and after uterine infection durlug labour. 
In the great majority of cases the ring has been observed 
; during the of labour ; in some instances during 

I the third, stage, when it obstructs delivery of the placenta : 
one case has been observed in which it formed during the 
:first stage, the membranes being intact. When occurring 
jin the tihy^^age it gives rise to the condition known as 
\ baUIrgfeiSS contraction* (p. 513). 

The effect of the contraction ring is completely t o ob struct- 
t he fu rther advance of the feet us. As a rule the* ring is 
found to be firmly moulded upon some relatively small 
part of the foetal body, such as the neck in head presentation, 
or a limb in shoulder and breech presentations. In a few 
cases it has formed altogether below the presenting part, 
the entrance of which into the brim has thus been effectually 
prevented. In either ease labour is brought, to a standstill, 
and further progress is impossible until the condition has 
been relieved. 

The diagnosis of the contraction ring is made by finding 
the co nstric tion on vaginal examination. The general con¬ 
dition of the patient, as a rule, remains good, temperature 
and pulse being normal; in this respect the distinction from 
general tonic contraction is well marked. On abdominal 
examination the greater part of the uterus still shows 
intermittent contraction, and during the intervals of 
'relaxation the position and "parts of the foetus can be made 
out. The presence of the ring is not recognisable, as a rule, 
4 on abdominal examination. On vaginal examination the 
/condition will escape notice unless the fingers are passed 
well up above the presenting part, except in the rare instances 
in which the ring forms below it. Examination under 
anaesthesia to discover the cause of the delay in labour will 
permit of palpation being effectually carried out. Care must 
be exercised in attempting to pass the fingers through the 
ring, as rupture of the uterine wall may easily be caused. 

The Iretflment of both varieties of tonic contraction may 
now be considered. 

(a) General Tonic Contraction .—This condition offers the 
greatest difficulty to delivery by the natural passages. 
The child is invariably dead,;-and treatment can therefore 
be regulated entirely by the maternal interests. Owing to 
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the non-differentiation of the uterus into active and passive 
portions, t he m uscular spas? nit ends, not to expel the foetus, 
but to hold it tightly in position. This effect lias been 
aptly designated by Eardley Holland “ active retention of 
the foetusThis force, which is very powerful, must be 
overcome before the child can be extracted. 

Many attempts to cause relaxation of the. muscular 
spasm have been made, but with constant ill-success. 
Full doses of morphia aided by chloroform anesthesia fail 
as a rule, and owing to the serious constitutional symptoms 
which are present a long delay is contra-indicated. • Opera ¬ 
t ive me asures must, therefore, be adopted in almost all cases. 
The most suitable method is embryotomy , but t he conditions 
do not always permit of this being effectually carried out. 
If the head presents it should be perforated and crushed by 
the cephalotribe : traction should then be applied to the 
instrument carefully and continuously, without the exorcise 
of undue force. While traction is being applied delivery of' 
the trunk may be assisted by division of the clavicles! 
(eleidotomy) to diminish the width of the shoulders. In 
presentation of the breech or shoulder embryotomy may bo 
very difficult to carry out, and is the only 

alternative, followed by removal of the uterus if signs of 
uterine infection are also present. 

(b) The Contraction Ring is to be treated upon the same 
general principles. The general condition of the mother 
being usually good there is not the same .urgency, and more 
time may be expended in efforts to deliver. Narcotics, 
even when combined with anaesthesia, have little effect 
upon the spasm. The child is in almost all cases dead, and 
there is, therefore, no objection to ^mbryotom y ; owing to 
the localisation of the obstructing ring, this operation is also 

easier to carry out. When the child is dead and the head- 

* • 

presents, eranj^fomy should be performed before attempting; 
extraction, for even in skilled hands forceps delivery may 
result in serious rupture of the uterus. 

Ante-partum Rupture of the Membranes.—When intra-, 
uterine tension is considerably increased during the latter? 
weeks of pregnancy, as in twins or hydramnios, or when) 
from pnusual opening up of the cervix before labour thej 
lower polo of the ovum is unsupported, or when from any 
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, bailee the cho rion .^and ainnion are uxmaually^weak, rupture 

• pf the bag of waters may occur before labour has begun. 
iJOusis.known as ante-partum or premature rupture of the 
■‘membranes. It is met with chiefly in connection .with. 

■ hv dramniog, oi l mubjol^PJ^nai^y, conditions which fre¬ 
quently occur together. The immediate result is the escape 
of liquor amnii ; this usually occurs slowly, but large quan¬ 
tities may be gradually discharged, the How being usually 

intermittent, and corresponding with the involuntary uterine 
contractions. Ultimately labour supervenes ; but several 

♦ days may elapse before this occurs, and oven intervals 
t of several weeks are not very uncommon. If the fluid is 
. in considerable excess, no harm will follow from the escape 

for several days, for sufficient will remain in the uterus to 
' protect the foetus from injurious pressure. 

With regard to diagnosis one point only requires mention 
—viz., that after ante-partum rupture of the membranes and 
escape of a good deal of fluid the examining finger may still 
detect the presence of a small lax bag of waters below the 
presenting part. This may be explained by the fact that in 
isuch cases the point of rupture is not the lower pole of the 
•membranes, but some point higher up, the Huid escaping from 
the amniotic sac and finding its way betwe en the chorion and 
the uterine wall into the vagina. Again, in rare eases, small 
quantities of fluid may be present between the chorion and' 
the amnion, which may escape by rupture of the chorion, the 
amnion remaining intact. In this case also a bag of waters 
)will be found, but the quantity of fluid lost in this way is 
always small. 

The course of labour is usually unfavourably influenced 
both as regards the mother and the. child. Owing to the 
absence of the natural cervical dilator—the bag of waters— 

* the fir&ljStagg jg:prolonged qudmadg flj, ffipp1t But if a fair¬ 
sized bag should remain, this difficulty will be in great part 
obviated. From the co-incident over-distension of the uterus 
prima ry inertia is frequently met with.' ^nfgction ©f the 

- amniotic cavity by pathogenic organisms, from a morbid 
’ vaginal secretion, or introduced from without by examina- 
. tion, may occur. In s<?me such coses the liquor amnii 
. \becomes offensive, btft thislSf'riot invariably the case ; fever 

• anftpthersigus of sepsis may form the earlieSl^ndicatipn ihat 
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intra-uterino infection lias occurred. The fcefrus invariably;^ 
perishes under such circumstances, either during or sooii aftei?^. 
labour. Further dangers to the child are that the, 
limb 11?or that the uterus may close down upon ii 
when all the liquor amnii has escaped, and by compression of " 
the placenta lead to death from asphyxia/ 

Management .—When rupture of the membranes occurs 

before labour, interference is not immediately indicated, for 

there is no danger to the child until the whole of the liqupr. 
amnii has drained away. Fn many- cases labour will ensue • 
spontaneously within .a (lay or two, although much longer . 
intervals often elapse. T he pati ent .should be kept in Led, 
or at.least.lying- down, and..careful examination should Jbe 
made daily to determine (1) the amount of liqupr amnii 
which remains in the uterus ; (2) the condition of the foetal 
licart-iio.uuds ; (3) the absence of signs of infection. The! 
degree of mobility of the foetus and the girth of the abdomen 


are the best guides to the amount, of fluid present ; while the^ 
heart-rate remains between 120 and 140 no harm from com-' 
pression need be fe.arc d, but a steady or continuous rise or 
fall of the rate, above or below' this level, forms an important 
danger-signal. 

It is best to induce labour in two or three days, even if 
there are no signs of foetal distress ; but this should be done 
•at once if evidence either of foetal compression or of uterine 
infection is obtained earlier t-hah this. The best method to 
employ is the introduction of the de Rib es b ag ; this instru¬ 
ment not. only dilates the cervix and excites uterine pains, 
but also prevents further escape of liquor amnii by plugging 
the lower' segment and cervix. The cervix is usually- 
sufficiently dilated to admit the dilator in these cases, but 
if not it must be previously stretched to the required size 
(see p. 063). 


$ 

Obstructed Labour 

, This term may be conveniently applied t o 
smiianeoiusd eMmijJnQmhJJisjmivraijmma^isJmmiMe. 
A considerable number of different conditions, which may be 
tabulated as follows, may cause obstruction in labour, 
although all q£ttticm do riot invariably produce that result : 




456 


ABNORMAL LABOUR 



*, 


Maternal Condition .?. 

Pelvic contraction. 

Tumours of the pelvic bones. 

Ovarian and uterine tumours. 

Undilatable atresia of the cervix or vagina. 

II. Foetal Conditions. 

Brow presentation. 

Face presentation with backward rotation of the 


chin. 


Transverse presentatiou. 

Locked twins. 

Certain developmental anomalies : 

(a) Hydrocephalus. ^ 

{b) Gigantism or post-maturity. 

(c) Abdominal tumours or ascites. 

(e) Spina bifida. 

(/) Double monsters. 

The maternal conditions and the mal-presentations 
named in this list have been already considered. The 
remaining fcetal conditions may be briefly referred to before 
considering the clinical results of obstructed labour. It 
will be observed that while in hydrocephalus the difficulty 
will be* to deliver the head , in the conditions named after it, 
the difficulty will be in delivering the trunk. 

* Hydrocephalus.—This condition consists in an enlarge¬ 
ment of the head due to an accumulation of fluid ; in the 
great majority of cases this accumulation occurs in the 
cerebral ventricles (hydrocephalus intyip ush in others it 
occurs in the sub-arachnoid space (hydrocephalus externus). 
•The amount of fluid present, and the consequent enlarge¬ 
ment of the head, ranges widely in different cases. A 
case has been recorded by Anton in which the cubic capacity 
of the skull was found to he 8,300 cc. (14J pints) ; amounts 
of from* two to three pints have frequently been withdrawn 
from the head after puncture or perforation during labour. 
It is obviotia that a degree of obstruction sufficient to 
cause serious difficulty in labour would result from the 
presence of a much smaller amount of fluid than this, 
jand as a hydrocephalus of moderate size is more difficult to 
frecognise before birth, such cases often give rise to more 
trouble than those of the largest size. • <. 
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The hydrocephalic head is globular in shape, the brow 
protuberant, the face of relatively very 'small size ; the 
cranial bones arc j)oorly ossified, as a rule, thin and sometimes 
crepitant on pressure ; the sutures and fontanclles very 
wide. Occasionally a hydrocephalic head is found fully 1 
ossified. Other deformities are not uncommonly associated,! 
such as spina bifida, meningocele or enccphalocele, club foot,? 
etc. The amount of brain substance present varies with 
the degree of fluid accumulation ; in bad cases it exists 
only in the form of a thin shell enclosing the fluid, and 
there is no distinction to be perceived between the grey 
and the white matter. The cerebellum and the cranial 
nerves are often unaffected. Minor degrees of hydrocephalus - 
arc not incompatible with the development of a normal or 
even of an unusually high intelligence. 

The rans re of hydrocephalus is unknown. Hereditary 
syphilis is regarded as a predisposing factor, and there is no 
doubt that hydrocephalus occurs with uncommon frequency 
among syphilitic foetuses. The occasional occurrence of a 
scries of eases in the same family has been observed, and if 
in such instances syphilis has been excluded, it suggests 
that heredity may be an important, causal factor. Many 
authorities believe that pre-natal meningitis is the actual 
precursor of the excessive formation of fluid, the ependyma 
of the lateral ventricle's being the parts chiefly affected ; 
such changes can be frequently •demonstrated after birth. 
Meningitis may be the result of a syphilitic paternal • 
taint. 

During pregnancy hydrocephalus gives rise to no com¬ 
plications. as a iiilc, and is accordingly seldom recognised. 
During labour it may give rise to obstruction of .the. most 
serious kind resulting in rupture of the uterus. In 109 
eases, of labour with hydrocephalus recently collated (Hold, 
»Schuchard and Veit), twenty deaths occurred from, uterine 
rupture. The difficulty of diagnosis during labour accounts 
for this heavy maternal mortality. Breech presentation is 
more common than in normal cases, but the majority present 
by the head. Owing to the soft consistence of the markedly^ 
hydrocephalic head the condition is by. no means easy to 
recognise on abdominal examination, especially if the breech 
presents. Vaginal examination, with* the head presenting 
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Reveal very wide sutures and fontanelles, with thin 
? crepitant bones, tut the latter sign occurring alone lias no 
; | diagnostic significance as it may be met with when the head 
$ is ot normal size. Owing to the fact that the head is too 
: large to enter the brim of the pelvis, palpation of the sutures 
; <is practically impossible early in labour, and the diagnosis 
-canonly be made by a careful*bi-manual examination under 
anaesthesia. When the cervix dilates, and partial moulding 
/Of the head occurs, the.presenting part comes down within 
. reach. If, however, the risk of rupture of the uterus is to 


be avoided early diagnosis is necessary. Accordingly, in 
* all cases, the sign upon which reliance must be placed is 



Fig. 2-40.—The Skull in Hydrocephalus. 
(Bibeuiotit-I)essaignes and Lepage.) 


r /the /aoognif .inn ..ex^minatiQu oi-lhe-ccphaHe 

f entegfliuent; anaesthesia is required for this during labour, 
and the bladder must, of course, bo empty. 

The matejnal risk is greatest wjien the head, presents, 
for if the condition is not recognised, over-distension o| the 
. dower'uterine segment leading to rupture is very likely to 
occur. yVitlldl?.© after^epming head there is less.J'isk, as the 
;V qterine contractions are then too feeble to over-distend the 


’. lower uterine segment. 

. The nwnqtf$rnen$ of a cose of hydrocephalus is a matter of 
; v, gome anxiety. Spontaneous delivery is not to be anticipated, 
",/ieyen in cases of moderate sige, except where the foetus is 
^witfieerafted. Some method of reducing the.size of the head 

• /V k : •* ■- .V • * . ./• * - i'*". •. V v 
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' hydrocephalus 



is practically always indicated. The chances of survival of a o 
hydrocephalic child are go precarious that we are not justified 
in incurring the least unnecessary maternal risk in delivery. JK 
Consequently when th e head presents, the diagnosis having;- 
been confirmed by bi-manual examination under anaesthesia, * 
the head should^ b e perforated through a snture Qf fcfoqfra- / 
jjelle. This procedure is simple and easy. If, however, ‘ 
labour has been in progress for some hours and the signs Of 
distension # of the lower uterine segment aro recognised 
(see ]). 403), the extraction of the child requires great care. 
.Often the head can be extracted by direct traction exerted/' 
[by a finger passed into the skull through the perforation £ 
* aperture and aided by pressure from above on the fundus 
(Birnbaun). This is preferable to the use of the cranioolast 
or cephalotribe for traction, as owing to the softness of the 
cranial structures a good hold cannot be obtained and the 
blades are therefore' liable to slip. After reducing the size 
of the head version may be performed, but this should not 
be attempted until after perforation ; the after-coming > 
head can then be extracted with comparative ease. When 
the child presents by the breech the condition of the head 
is usually unrecognised until the trunk has been born. 


..through the, tubular occipital bone or t.^p^h 
late is easy as a rule. If owing to the presence 
of pelvic contraction the head is too highto be easily reached 
with the perforator, it is safer to clividfttjae vertebral colum n^' 
in the upper dorsal region, and pass a c athe ter up^hb 
vertebral.canal.into.tha.iikiill, when sufficient fluid may.be 
withdrawn to allow of the delivery of the head by gentlqt 
traction. 


Gigan tism and in some cases enlargement- of the trunk 
from general fatal crdeina may load to great difficulty in 
delivering the trunk. In head presentations the greatest 
obstacle to be overcome is the breadth of the shoulders 
(bisacromial diameter). This prevents trunk rotation, 
and thus adds to the difficulty. The bis-acromial dia¬ 
meter can, however, be effectually reduced by divisiop, . f of 
tjie cl av icles (see p. 749), and as the child is in all such cases 
dead, there is no objection to this procedure. Tlie trunk 
.can then be 'delivered by steady traatj j p ri applied to the 
| axillae, aided by pressure fromabove. When the b reech; 
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presents in such cases, the arm s .invariably become extended 
and the difficulty of delivery is also very great. Destructive 
operations are inevitable, and qyi^fifiration of the thorax and 
ajxjamen is the best procedure ; it will''then be possible to 
reach the arms lo deliver them in the usual manner. It may,. 
however, also be necessary to ptuiftjcftta. .the,,after-coming 
hgad, and in order to minimise the risks of injury to 

the maternal passages, this' 

should be done in prefer¬ 
ence to a difficult extraction 
by some other method. 

Faded Abdominal .. En¬ 
largement.- - -The commonest 
cause of congenital enlarge¬ 
ment of the abdomen is 
ascites (Fig. 241) ; rarer 
causes are over-distension of 
the bladder from urethral 
stenosis, cystic „ tumours of 
the kidney or the ovary , and 
syphilitic disease of the liver. 
An enlarged abdomen may 
cause insuperable obstruc¬ 
tion to the delivery of the 
trunk , the presenting part 
—bead or breech—is small, 
and the condition will there¬ 
fore as a rule be overlooked;- 
until the process of expulsion 
becomes arrested. Diagnosis 
can be established by pass¬ 
ing the fingers into the 
vagina under anaesthesia, and carefully estimating the size 
and outline of the retained trunk. The treatment is, in 
the ease of fluid swellings, to tap the abdomen, and under 
all other conditions to eviscerate. 

Double Monsters .—These are twin foetuses developed 
from a single ovum, and organically united by their trunks ; 
some vital organ, such as the liver, the heart, or ohe of the 
great arteries, is always common to the two. The differential 
from locked twins may be very*difficult during 
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labour. Being usually small, they do not cause sueh serious 
obstruction as \rould.bo supposed, and spontaneous delivery 
may sometimes occur. Deca pit ation or evisceration may bej| 
necessary if the foetuses are of average size. 

Clinical Results of Obstruction.—All of the conditions 
mentioned above do not invariably give rise to an obstructed 
labour. The otfuiso of labour is greatly influenced by two 
other factors in addition to the presence of some cause of 
obstruction: these are (a) the i^e.of the fqglus, ( b ) the 
strength of the uterine contractions. Thus, many of the 
foetal conditions just enumerated will not cause insuperable 
obstruction if *he foetus is of small size: K.g., transverse 
]) resen tat ion and locked twins. And, further, a degree of 
obstruction which would be insuperable to a feeble uterus 
may be overcome* when the uterus contracts powerfully. 
The influence of the uterine contractions is especially import 
taut in the case of vertex presentations in a contracted pelvis, 1 
for the moulding of the head necessary for its passage through' 
the pelvis will not occur unless the uterus acts powerfully.; 
Accordingly a ,11111 It ipara with slight pelvic contraction who 
has been delivered either spontaneously or with the aid of 
forceps in her eailv labours, may suffer from insuperable 
obstruction in the later ones, owing to the enfceklcment of 
the uterus. 

The results of obstruction to labour are extremely serious, 
unless the condition is recognised and appropriately treated 
early in labour. If exhaustion of the uterus ( sepq ncl ft yv 
inertia) occurs, danger is postponed, at any rate for a time. 
Sometimes t gqic co ntraction will come on, and, may lead to 
the d&ith of the undelivered patient from exhaustion. More 
frequently obstruction leads to over-djstensipii pf the lower 
uterine segment, an d rupt ure of the uterus or of.tbc.ut.Ct’US 
and vagina. ... .. 

Exhaij;8tipi\ from obstructed labour is characterised by 
loc al signs of tonic,uterine, contraction, rise^of temperature, 
rapidity ,of pulse..and .respiration, dry., tongue, ^demajind 
arrest of. secretion of the walls, of.the vagina and vulva, and 
finally d eliriu m or convulsions, terminating,.in death. The 
signs of oim.-diatension of the lower uterine segment will be 
described in connection with the mechanism of uterine 
rupture. , 
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' • Di agnos is .—Most of the conditions liable to cause serious 

obstruction in labour are capable of recognition by careful 
• and. systematic examination during the latter weeksof 


' pregnancy.. Exceptions to this statement are brow pro-: 
! sentatio ns.locked twins, and fo etal abdominal enlargements ; 

' the maternal causes are all discoverable beforo labour. 


When an ante-partum diagnosis has been made, suitable 
measures may be adopted in advance for the safe delivery of 
the patient, and the importance of prophylaxis ill these 
cases cannot, be over-estimated. When the diagnosis is not 
made until labour has begun, the conditions are of course 
less favourable, and the longer labour has been in jirogress 
before the obstruction is discovered the graver is the 
prognosis. 

There are certain conditions in labour which should at 

• ' » > »• 

once arouse the suspicion of some cause of obstruction; thus 
if the mother shows obvious bony deformity or is stunted 
in stature ; if the presentation cannot be made out owing to 
the presenting part- being unusually, high ; if notwithstand¬ 
ing good uterine pains the pr esenting part .does not come 
down after the membranes have ruptured ; if. the..vaginal 
wa^ls bgcgjaiP. swollen from oedema, or the presenting parts 
obscured by.a large caput; if a swelling is found in the pelvis 
below the presenting part. In each of these conditions 
serious obstruction may be present. Careful examination 
under, anaesthesia, including an accurate measurement of 
the diagonal conjugate, must be made in all such cases. 


? Rupture of the Uterus 






Rupture of the uterus is the most serious accident which 
can occur in labour. It may take place under varying con¬ 
ditions, and two distinct varieties must be recognised—viz., 
traumatic rupture and spontaneous rupture. Trauviatic 
rjiplur* is met with in very rare instances in vr egnuncy from 
direct violence, such as a foil, or a blow or kick upon the 
.abdomen; more commonly it occurs during Uiboy^r, and is 
■J* due to i ntra-uterine manipulations such as versio n, artificial 
^cervix,^ ifetJ), pr 

‘ ^ tv.eps extraction. L performed either . unskilfully or und^e 
^foyourabic conditions. is almost 

V > c • ' , ’ » «• , * * * - *T^*'*‘^ ^ •' ~ w ' , ' , 
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unknown except durin g,.labour, and may be due to thread 
different conditions, (a) It may be due tJb 

tone, segment from.,insupj^jabte 
(b) It may be due to . vO»; a ^ 

(e.g. penduloi^, belly and anteversion-irom. yentrorfixatipa),^- 
weakening of the uterine wall by cicatrices of previous*,. 
Caesarean scctidn, c^ngcvaital malformations such aa hipor*^' 
nutc uterus, &c. (c) In very rare instances it occurs during;'’ 

normal labour, or sometimes even during pregnancy, with?.’ 
an apparently healthy uterus ; the explanation of the 
accident under these circumstances is .obscure, but isolated 
cases have been reported in which cloudy or fatty degenera* 
tipn of the uterine muscle has been subsequently demon- . 
strated. 

MultiP AftiX y must be recognised as a powerful predisposing, 
cause, of both varieties, for in U4 per cent, of cases the’victim*, 
of this accident are multipart. This is explained partly by* 
the weakening of the uterine wall which results from frequent;? 
childhearing, and partly from the increased frequency of such' 
causes of obstruct ion as mal-presentations. The frequency of 
occurrence of rupture of the uterus is estimated at about 
1 in 3,000 labours. 

Mechanism of Rupture.—(l) Over-distension of the lower ** 
uterine segment. —This is the essential cause of spontaneous , 
rupture in. all cases due to obstruction. It lias been already , 
explained that in normal labour the uterine wall becomes 
differentiated into an upper active part which retracts as 
labour proceeds, and a lower passive part which becomes 
dilated and stretched ; separating the two is a well-defined 
ridge, called the retraction ring, or the ring of Barnfi (see 
p. 274). Sometimes in normal labour this ring can be 
palpated by abdominal examination in the form of a‘shallow 
groove above the level of the pubes. In an obstructed 
labour— e.g . an uncorrected transverse presentation—these 
changes in tjhe uterus become greatly exagg e rate^ ; retrac¬ 
tion proceeds to an extreme degree in the acftjve portion# 

: while distension becomes correspondingly extreme in the 
I passive portion, for the reason that the latter is now made to 
accommodate the greater part of the body of the foetus 
A (Figs. 201 and 242). In cousequeneej the ring of JBapd l 

jiapR-mi»hw>s»5g9. fctewfcjfoft ; 




Fio. 242.—Ovor-Diatoiision of the Lower Uterine Se*>-inent 
in TrauBvome Presentation. (IU 


.the position occupied by the head, and tightly stretched over 
the body of the foetus ; it is in imminent danger of giving 
way before the contiguous pressure of the active part of the 
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uterus, which is in a state of tonic contraction. # Accordingly,: 

seg ment,,but may extend upwards into the body, or.dowtK, 
Ifrards into the cervix and vagina. 

Over-distension of the lower segment may be clinically" 
recognised in the following manner : On examination of the, 
.abdomen thejuterus will be found to be hard and tender ; the' • 
outlines of the foetus will be obscure and its mobility limited * 
the foetal heart probably.inaudible ; the ringof Rjjy&Ll will b©: 

recognisable as an oblique groove at about the level of the ■ 
umbilicus ; * and one or both round ligaments, tightly 
stretched over the distended lower segment*, may.also be 
felt crossing obliquely the front of the uterus in a direction; 
downwards and outwards towards the. middle of Poupart’s/ 
ligament. Ft will he remembered that, the round ligaments 
become considerably hypertrophied during pregnancy. On. 
vaginal examination tin*, conditions found will closely resemble 
those characteristic of tonic contraction. Prom the latter 
condition over-distension of Ihc lower segment can best be 
distinguished by the position of the retraction ring. 

(2) Tntra-uterine Manipulation. s.—Such procedures as ' 
those named above may, from want of skill or care, cause 
rupture of the uterus when there is no abnormality in labour 
they are, howc\er, much more likely to cause this accident., 
when carried out under unsuitable conditions, such as 
complete escape of liquor amnii* tonic contraction, or over- 
distepyion of the lower uterine segment. Under these cir¬ 
cumstances the introduction into the uterus of the hand, 
or even of a small instrument such as a decapitation hook, 
is very likely to cause the uterine wall suddenly to give way. 
Cases of this kind must be regarded as instances of traumatic 
rupture, for although the condition of the uterus is a power¬ 
ful predisposing cause, rupture is not spontaneous. Also, 
.ra pid l y ..dilating, r CftEvix in labour are “always 

attended by risks of rupture of the cervix and lower segment, 
for proper regulation of the amount of forefl* employed is. 
.very difficult. Again, thi^.extraction of the head by forceps 
through an imperfectly dilated cervix may cause d deep 
cervical tear which, if much force is employed, may spread 
upwards into the lower uterine segiriet^, and according to its 
situation may li*y open either the peritoneal cavity, the broad 
JB.M, 30. 


466 


ABNORMAL LABOUR 


ligament, or ^be bladder These injuries necessarily involve 
deep laceration of the vaginal vault as well 

In most cases duo to mtra-utenne manipulations the 
hupture starts m the cervix or low er utorino segment, thenoe 
jit runs up into tho body and usually follows the lateral 
Uterine wall, opening up the broad ligament The majority 
*ot such cases arc theiefore cases of lnconlplete ruptuie 
Extensive laceration's may however open the peritoneal 
cavity at onu and numerous casts lnvc bun rt (or tied m 
which a tear li is bee n produced m tins vv n extending from 
the fundus ibovi Ihiough tho utciiuc bod> lower segment 
and cervix into the liter il \ igmil w ill In all such cis< 

where considerable for u h is be t n emplo> < d to efft ct delrvei v, 
extensive bruising and 1 u(ration m iKo usuvll> found at 
the vulva involving the peiiru il bod\ and the labia 

(3) Abnvnnalitu s of the ( /<///j» — ( t rt un ibnormal con¬ 
ditions ol the utcius nn> be tho cause ot spontaneous 
rupture or raa> predispose lo tr mm itie luptuie Thej in ly 
be enumerated as follows 
f tCicat rices of previous ( asart m see lion 
'VjjFatty or cloudy degeneration of the uteune muscle 
•jjBicoinuto uteius (raiely) 

IiUterme turnouts (caiemoma of ceivix) 
yVlischrcction of the uteinK axis 

thiough a (.xsaiean section seat is usually 
longitudmal and situated m the antcuor wall neai the mul 
lme (Fig 241), it maj, hovvcvei be ti ansveise and situated 
upon the fundus (see p 727) Conditions 1 and 2 may explain 
the veiy rare cases aheady alluded to m which spontaneous 
rupture of the uterus oce uis in piegnancy or m unobstructed 
labour Disease of the uterine micsc.lc can only be ieoogmsed 
by microscopic examination of the organ after its icmoval 
fiom the body When pregnancy occurs m one horn of a 
bicomute uterus, the non gravid hoin raaj be found dunng { 
laboui to occupy a position m winch it obstiucts the passage, 
of the foetus chiough the pelvis, and may then lead to ruptutel 
from distension of the lower utenne segment It is extremely! 
rare for uterine tumours to cause luptuie 

Misdirection of the Uterine Ax il ih the chief cause of 
ruptuie m cases of r “ p end ulous beljy ” (Fig 59) , m this 
i condition the axis of the uiirus is directed agamst the pos- 
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terior wall of the lower uterine segment, and if the displace¬ 
ment is not corrected during labour the presenting part may 
be driven through the uterine wall at this spot, 

1 may similarly predispose to rupture. Cases 



Pig 2-J3 -ltuptuie of the L T teius through a C.tsaioin Section Scar 

(C'ameioii ) 


of spontaneous rupture may be also due to pfcvioua opera-, 
tions jn which unsuitable ^methods have been emptoye 3 ^Jpr 
fixing the bgd^r of the uterus to the anterior abdominal wall, 
or the anterior yagjnal wall. During pregnancy the develop¬ 
ment of the attached part of the uterus may then be greatly 
Retarded, the uteius growing, in point»of faoi>, almost entirely 

« 3,0 —9 
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at the expense of its posterior wall, which is consequently 
very much thinned and weaker than normal at term. There 
is also marked backward and upward displacement of the 
cervix, in consequence of which the normal mechanism of 
parturition is greatly modified. 

v Morbid Anatomy.—Rupture of the uterus is said to be 
cmnglete when all the coats including the peritoheum are torn, 

and incoinpltte when this is not the case. Rupture o£ the 

lateral wall of the uterus, which in pregnancy is uncovered by 
peritoneum (see p. 67), may involve the whole thickness of 



Fig. 244.—Incomplete Uterine Uupturc involving the Peritoneal 

Coat only. (Von Winekel.) 


the muscular wall and still be incomplete, as it merely opens 
up the broad ligament, but does not tear the peritoneum. 
Further, an incomplete rupture opening up the broad liga¬ 
ment may subsequently become complete by the peritoneal 
j layer yielding, either from the pressure of accumulated blood, 
;from a portion of the body of the foetus being driven through 
jit by uterirtfT retraction, or from manipulation of the torn 
\; parts. Incomplete rupture sometimes involves chiefly thej 
peritoneal coat, occurring in the form of superficial lacera¬ 
tions which gape and may bleed freely (Fig. 244); the causa- 
. tion of this rare accident is obscure. 
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tlmii incoi^jpbite ; cases Qf .tra^matic ruj)J^rQ ,*re more^ often 
incor^pleic than complete. In the great majoripjKof cases 
rupture commences in the lower uterine segment^ 


Retraction 

ring 


Distended lower 
uterine segment 
with longitudinal 
tear 


Os externum 



ftody 

uterus 


Oa externum 


Vagina 


l?IO. 2*45 


is gi 
othor. 


. Rupture of tliu Utopia limited to the Lower Segment, whioh 
reatly distended; the Distension is greater ou one side than the 
(Binnm.) 


■> 


being that this part of the wall is thinnest and is also most 
liable to over-distension. The rupture may be confined to 
the lower segment (Fig. 245). or may extend upwards into! 
the uterine body, even to the fundus, #r downwards into the 
Vaginal fornice*; the bladder is occasionally involved in 
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uteaft of the anterior wall. In cases due to abnormalities of 
^the uter^n, "Che tear often co&mences above the Iowqf seg- 
fmen^&V., the scar of a Cawarean section may give way. 
T)y frW nf .thfl tear is in tl\e majority of eases gbli^ug ; 
dcasioimlly it may*'be tra nsv erse, and some times a trans- 



Fia 246.—-Ituptuio oi thr Litcial Wall of tlio Utorus involv.ng 
. I.owex Sequent and Ceivxx. (Ed^xr ) 


verse tear encircles nearly the whole lower segment, practi¬ 
cally cutting" the uterus in two ; occasionally it is vertical, 
such tears occurring most frequently on the lateral wall of 
s the uterus (Fig. 245). In rare instances transverse rupture 
starts in, and is limited to, the fundus (Fig. 247). Fun< 
rupture in most recorded instances has been attributed to 
iSppjrai&l tbinning_qf th$_ pl^jental ; ,itmay, however, 




S.J 


U'u'hl: 
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occui through the cicatrix of a previous Cesarean seofierf. 
Sometimes inptuie causes Jaceration of a l&jge branch Qf tjie 
Uterine 01 vaginal aitexy, or of large uterine veins (Elg 246), 
serious hdemoirhage then occuis, this is, however, by no 
means the rule, and if the large vessels escape, the aihount 
of h<emonhage may be tufhng Complete rupture of con- 
sideiable extent involvmg the peritoneal coat is usually j 
followed hy the escape of the utonne contents (foetus or 



Fa J 17 LunpUtc liuisvciM liuptuic oi the Fundus I’teii 

(Von Wuh ktl ) 


plaeenla, oi both) into the pcutoneal cavity, the"empty 
uteius then retracts himly and severe haemorrhage'will be 
impossible, unless largo vessels have been torn When the 
rupture is small or incomplete the foetus remains in the 
uterine cavity Sometimes a part only of the foetus—the 
head oi a limb—escapes through the rupture, the remainder 
being retained in the uterus , firm retraction of the edges of 
the rent upon the extruded part may then occur, preventing 
the withdraws^ of the foetus per vtas natur&lee* 
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Diagnosis^—tn order to establish the diagnosis of rupture 
of the uterus, it i& usually necessary to recognise the lacera¬ 
tion by touch. The symptoms which attend this grave 
, accident are not characteristic, although they may arouse 
the suspicion that rupture has occurred. 

Premonitory symptoms of rupture are sometimes de¬ 
scribed ; these are, in point of fact, a history of h long and dilfi-, 
cp)t^labour leading up to the symptoms already mentioned' 
as those of tonic contraction and over-distension of the lower* 
uterine segment (p. 449). But it must he borne in mind that 
although in the majority of cases a long, difficult, and painful 
labour precedes rupture, this is not always the case, for 
spontaneous rupture may occur early in normal labour. 

The attendant symptoms are probably influenced mainly 
by the rapidity with which the laceration is produced, and 
the amount of haemorrhage which accompanies it. Sudden 
.rupture is attended by severe shock and acute.abdominal 
Ipjftin. sometimes also by the sensation that something has 
.burst and by the sudden cessation of the pains, which have 
■ been, in most cases, unusually severe. There may be some 
external bleeding, but this is seldom, if ever, profuse ; the 
greater part o'f the effused blood is retained when, if a large 
vessel has been torn, signs of more or less severe internal 
hfemorrhage gradually manifest themselves. Occasionally 
internal .haemorrhage may be so profuse as to cause death in 
an hour or two. Incomplete rupture produces much less 
.severe symptoms, and less profuse haemorrhage than com¬ 
plete rupture. It may accordingly be said that the chief 
symptoms pointing to the occurrence of rupture are the 
sudden or rap id, development of symptoms nL-shock— e.g., 
pallor, cold clammy skin and rapid pulse, in a casq in which 
. laliouxJias -been long, or artificial delivery has been aceom- 
«plishuacLwith difficulty. When also there is external bleeding, 
•and though delivery has not taken place the pains suddenly 
cease, the presumption is greatly strengthened. 

Ab domina l" examination yields no c ertain information 
. unle ss the feetus has, escaped from the .uterus, when the 
'physical signs are striking. The foetal parts can be palpated 
with great ease through the abdominal wall ; there is also 

of the whole body, 
uterus will be found 


extreme mobility both, of the limbs and 
In; the lower abdomen the har^retracted 
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.of the size natural to the termination of the tliit 
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labour, atul quite separate from_the.fcetua. It- 
remains in the uterus after rupture has occurred, it 
possible to make the diagnosis until after delivery. . p 
• Whenever it is suspected before delivery that rupture ’.<• 
has occurred, a careful examination under anaegtluesia should 
be made, the Whole hand being passed into. the. yaginaJfor J 
this purpose, as it is obviously necessary to reach the lower * 
uterine segment. If the laceration has involved the vaginal : 
vault, the lower end of the tear will be easily found ; the full 
extent of the injury is often dillioult to estimate until the 
uterus is empty. . • 

In many cases, however, the suspicion of rupture does 
not arise until after the delivery of the patient, either with 
or without artificial aid. The bad general condition of the ? 
patient then attracts attention, and deiinite symptoms of] 
severe shock may supervene. If tin* placenta has escaped', 
through the rent into the peritoneal cavity, attempts to<- 
deliver it iu the ordinary way will be unsuccessful ; in some] 
cases considerable external bleeding occurs- although theij 
placenta has been delivered and the* uterus is firmly retracted,; 
or the patient may show immediate signs of collapse ; but in; 
some eases suspicion of rupture has not been aroused for; 
several hours after the termination of labour, owing to thej 
gradual development of the symptoms. Under all such cir-| 
eumstances as these, careful search should be made for wap -1 
ture. If the placenta has escaped through the rent into the \ 


d stage of ;?, 
tfie fee t u s ! 
: is seldom 


peritoneal cavity, the cord will guide the fingers up to and* 
through the rent. Occasionally a coil of small intestine may j 
protrude through the rupture into the vagina. It is a point j 
of practical importance to decide whether , the rupture- is l 
Comp lete, or incoinplete. for treatment depends upon this* 
point to some extent. If a coil of intestine has prolapsed,] 
or if .the finger passed through the tear definitely detects] 
‘hatful or any other organ, such as the omentum or the ovary, \ 
it is certain that, the rupture is complete. . Ill* incomplete! 
rupture opening up the broad ligament extensively, a thin 
layer of peritoneum and cellular tissue intervenes between the 
viscera and the finger, and prolapse of gut cannot occur. 

Rupture of.the uterus during labour is one of the 
most serious accidents which can befall a parturient woman. 
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The mpytftl ity haR been estimated by various authorities at 
from 70,to §0 pel cent. ; for oases treated under favourable 
conditions such as are offered by Lying-in Hospitals it is 
probably, under modern methods, not more than 50 to 60 
gpr cent. (Munro Kerr). But even this modified rate is 
extremely high. The immediate risks are those associated 
with shock and hae morrhage ; if the patient survives these she 
has still to encounter the more remote risks of scptjq infec ¬ 
tion . Shock and haemorrhage occur together, and the in¬ 
fluence of the two in determining a falal lesult cannot be • 
separately estimated ; deaths occurring within twenty-four 
hours of delivery aie practically all duo to those causes. 
[Probably 50 per cent of the moitality is the result of com¬ 
bined shock and haemorrhage, the icmaining 50 per cent, 
being due to ,sepsis. The tiequent occurrence of septic 
infection is to be explained by two considerations. Firstly, 
hipture of the uteius is as a rule the duect outcome of 
( )bad obstetrics, as in the case of failure to leeogmse a 
transverse presentation, or of untimely or unskilful operative 
interference. Consequently it is among the poorest classes 
that cases of lupture usually occur, and m these patients 
insanitary surroundings, want oi personal cleanliness, and 
'Absence of trained nuising attendance all favour the occur¬ 
rence of sepsis. When a woman suffering from this injury is 
brought to hospital for treatment she has in many cases 
' be€*i already infected. Secondly, even if skilled attendance in 
labour has been available, the existence of an extensive 
internal laceration throwing the vaginal canal into direct 
communication with the peritoneal cavity or the pelvic 
cellular tissue, offers unusual facilities for the spread of any 
infective agent which may gain admission. 


« 


Treatment.--This must be consul*red fiom two points of 
^view : (1) how to deliver the patient; (2) how to deal with 
the rifpture. 

(1) If^it is believed, after careful examination, that the 
fcqt\i§ stili in the uterine cavity, an attempt should be 
made t o fleljver it through the natural passages ; causes of 
obstruction must be carefully looked for and estimated, and 
suitable methods of extraction then adopted. If the pre-i 


sontation is an impaqted shoulder no attempt at version shoulc 
be made ; but the child may be delivered, by docagitgtion 



r * 


UTERINE RUPTURE . * ' 475 

• * 

or by some method of cm bry ft fto mv if the necl$ is difficult* “ 
to reach (see p. 740). lntra-uterine manipulations Under •» 
these eircumstances arc certain greatly to increase the tear ' 
if it has already occurred. If a part of the feetuS lias escaped * 
through the rent, attempts at delivery through the natural \\ 
passages must be very gently made. As the foetus is in all 
cases dead x destructive operations may be practised \nthout * 
hesitation. Tf the ttetus has been expelled completely into ' 
the peritoneal ea\ ity, laparotomy is the only possible method 
of delivery which can he adopted. If the child is born 
but the placenta has escaped from the uterus, the placenta 
may be drawn down by traction op the cord and delivered 
with care through the rent. 

(2) The treatment ot the rupture is m all cases a matter of 
difficulty, and gieat differences of opinion have been expressed 
as to the best method of dealing with it. Upon one point 
there is agreement, viz. that the immediate indications are 
to ascertain the full extent ot the injury, ami to adopt 
e ner getic moasuies to diminish shock. The entire hand 
should be passed into the vagina immediately after delivery, 
so that the position and size of the laceration may be clearly * 
determined Special attention should be paid to tw r o. 
points-—whether the tear has opened the peritoneal.caxi&y 
or lia,s injured the bladder. The amount of external bleeding 
is usually slight, but the uterine cavity .should be jxp elv 
ir rigat ed with normal saline solution, and. the yogiUAljwdls 
p j r t |jgpjffd and swabbed with lysol solution,, a ^ 
ttoaspoonful to a pint*. When the general condition of the 
patient is grave, and there is severe shock, nothing further 
should be done until certain restorative measures have been 
adopted. 

The essential feature of shock is profound depression of 
the circulation, indicated by a‘ small, soft and rapid pulse, 
coldness and pallor ot the skin with slight cyanosis of the. 
lips. The temperature is sub-normal, the respiration; 
shallow but not greatly quickened, the mental condition 
lethargic ; or there may be loss of consciousness. The 
reaction is indicated first by improvement in the pulse, and* 
then by a return of warmth to the body surface. When' 
there is severe shock the patient should be kept recumbent, 
with jfrhp font, o(Ahe hod ra ised ; if it is desired to move her 
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into hospital this should be postponed until some degree of 
'reaction has been obtained. The two chief requirements in 
. the treatment of shock arc the application of warmth to the 
body, and the rapid intro ductj^^ circulation. 

!lf hot baths and bottles are used, great care must be talceii 
jto keep them from contact with the skin, as severe burns are 
produced by a comparatively low temperature during shock. 
In hospital practice the electric light hath is a convenient 
'method of applying heat and may be continued until sweating 
begins, when its temperature should be gradually reduced. 
Fluids cannot- be administered in large quantity by the 
mouth, hut may be given per rectum, subcutaneously or by 
Ultra-venous transfusion. The rectal method is inadequate 
except for slight cases ; the subcutaneous met hod will sullice 
for all but the gravest eases, when intra-venous transfusion 
must be resorted to. By the latter method success may be 
attained even when the patient appears to be moribund. 
Alcohol and strychnine are of little use and by some authori¬ 
ties are held to be harmful. The most useful drug in shock 
is pituitary e xtract, which may be given along with the 
subcutaneous injection of saline in doses of 1 c.c. ol a 20 per 
cent, solution ; its effect is to raise blood pressure. 

Thereat me nt of the .injury itself may be either expectant 
or operative. Expectant treatment consists in establishing! 
free vaginal drainage from the lacerated parts, c ombined with» 
plugging of rents or of cavities with gauze, if required for the* 
control of oozing or of more active haemorrhage. Probably 1 
a better method is to drain by means of large rubber tubes 
which must be stitched in position, and made to j>ass deeply 
above the level of the lacerations. Thus the tubes may pass 
into the peritoneal cavity, or into the widely opened pelvic 
cellular tissue in cases of incomplete rupture opening up the 
broad ligament. In all cases where the surroundings of the 
patient are .unfavourable for the performance of a serious 
Surgical operation the expectant method should be adopted. 
In cases of incomplete rupture it may be possible by making 
tcac.tiPP on the .qtcrus.to pull it downJLo-tlia^iilyii.suiJicj.gptly 
t o allow o f the laceration .in the .uterine wall being, directly 
closed.. stitches. The broad ligament cavity then 

remains- in communication with the vagina only; it 
' 'should not be closed, but plugged with u strip of gauze 
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or drained with a rubber tube. Oper ative treatment of, V. 
complete rupture consists in opening thc # abdomen, and 1 ' 
after carefully investigating the position and extent of thet’? 
injuries, either removing the ruptured uterus altogether by r : 
hysterectomy, or sewing, up the lacerations. If the patient* 
survives tin; operation the risk of sepsis has been^racticallyr r,.. 
eliminated. When rupture has been followed by escape of '':, 
the child into the peritoneal cavity an abdominal operation - 
must in all eases he performed j u order to deliver the child, 
and this allows of the rupture being at the same time dealt 
with. 

The_advantage of the operative treatment is that the full 
extent of the injury can bo’discovered, lucmorrhage com¬ 
pletely arrested, bruised or possibly infected tissues or 
organs removed, the peritoneal cavity cleansed, and free 
drainage provided both by the supra-pubic and vaginal 
routes. When the laceration is not very extensive, and is 
situated in an accessible position, it may be stitched up and 
the uterus saved. But experience shows that a high 
mortality from sepsis attends this procedure, for if the uterus 
is infected the edges of the tear will not unite and septic 
peritonitis then ensues. The great disadvantage of both 
forms of abdominal operation is that the.patients.,general 
cop.ditiou ia often so bad that the performance of an extensive 
operation such as these appears to he almost a forlorn hope. 
On the other baud the expectant method, if at first successful, 
is attended by grave risks of sepsis in convalescence, for the 
uterus itself may have been infected during labour, and, 
further, by this method the peritoneal cavity cannot be 
thoroughly cleansed. And again, concealed^Jnemau’hago 
may continue from some deeply-placed vessel. 

The most efficient method is undoubtedly to operate 
and remove the uterus by liystcrectomy ; thus bleeding 
is finally controlled and the risks of sepsis avoided as far 
as may be. But by many obstetricians the severe shock> 
attending rupture of the uterus is held of its&f to contra¬ 
indicate such a severe operation as this. Repent statistics, 
however, appear to show that a larger percentage of recoveries 
attends hysterectomy than any other method, whether opera¬ 
tive or expectant, of dealing with bad closes of rupture of the 
liteius. It is probable that in time.this method will be. 
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/ ‘generally accepted for auoh cases, tjfic? expectant lqethod being 
jgsgrved for those in which the injury is campaiatiyely slight. 

Lacerations of the cervix and vagina frequently occur in 
labour and are of minor importance. A certain amount of 
laceration of the cervix is usual in_a priipjpara aivLrequires 
no^realin enl'l RTTs invariably lon gitu dinal in direction 
and usually la teral m position, being much more frequent 
upon the left than the right side. This is explained by the 
.predominant fiequeney of the first vertex portion, in which 
the broad end of the head distends the left side of the 
t cervix. Sometimes these lacerations aix* more extensive 
‘and run up to the \agmal roof, or open the base ot the brood 
ligament ; they should then bo ticated by douching the 
ragged cavity formed by the tear, and dragging it with a 
large rubber tube. Occasionally transveise lupture of the 
anterior lip occurs fiom non-dilatation of the external os, 
and delivery takes place thiough the lent which is situated 
in front of the undilated os (Fig 237) In extensive rupture 
of the lower uteri tie segment the laceration fi eq uently extends 
downwards so as to involve the cervix and upper part of 
the vaginal w all 

in severe laceration of the pelvic floor the lower third of 
the posterior vaginal wall of necessity participates. Vaginal 
lacerations aie thus most frequent in the upjicr and lower 
thirds. They may also occur in the middle third in 
obstructed labour or difficult instrumental delivery ; if upon 
the anterior wall, the base of the bladder may then be 


lacerated, giving rise to a vesico-vagiual fist ula. {Sometimes, 
from prolonged compi ession between the foetal head and the 
pelvic bones, an area of the anterior vaginal wall is damaged 
beyond recovery, and sloughing occurs. The slqugh then 
separates during the first week of the puerperium, and may 


jmarked constriction, and may result in vaginal atrpsia of 
‘extreme degree. Lacerations of the cervix and "vaginal 
rpof do not require suture unless there is considerable 
,jh*n\8£rhage ; those of the lower third of the vagina should 

at the wwno time as the injury to the 
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Rupb>4 of Veins (Vaginal and vulval hcpmatoma) 
Largp effusions of blood fctyn ruptured Jtaains may form 
beneath tho vaginal walls during labour The cause of 
-rupture of the vaginal veins is not well jknown, but the 
accident occurs chiefly in prolonged labour 01 operative-^ 
dehyeiv <Tt mav be also met with in pregnancy as the 
lesult of aTioctJmjui'v The formation of the hcematoma 
bcgms beneath p nc of the latcinl vaginal walk, and usually 
extends tlowmvyids into thi labium majus, forming a 
chaiaotcristic vulval swelling which ma> attain considerable 
si/c Sometimes flic tumoui does not extend to the vulva, 
and then it on be iccognised onlj by vaginal examination 
The vulval sw ul og pic suits distinctive characters, it is 
sgft and fluctuitnig ot i deep violet coloui wlieie eo\ r orcd 
with mucous membiane and is issue j ited with subcutaneous 
ec'chjmosis extending ovei tho peuneuni aiound the anus, 
and upon the innci aspect of the thighs 

4 vagunl hamaloin \ nuy toim dining the second stage 
of labour md c iusc obstruction to dclive iv usually how- 
cvci it appeals duung oi mxui iftcr the third stage It is 
nssocuted with scvcic pun inel the loss of blood from the 
gene ill cuculition nnv be sufficient to pioducc urgent 
symptoms of liUcinal hamorihagc Occasionally spon- 
tancous rupture ot the henutoma occurs leading to the 
escape ot a 1 ugi qu uitity ot fluid and clotted blood 

The Ueafmcnt is expectant with stuct antiseptic manage¬ 
ment of the puciponum If the thiombus should become 
infected it must be laid ficcly open the cavity cleared out, 
douched and packed with lodotoim gauze 

Pelvic Ha matoma —The occurrence of hemorrhage 
the layers ot the broad ligament in incomplete 
rupture of the uterus has been already rctcired to, this 
condition is called i pelvic ham i tom a Rare cases have 
been leported m which the same condition has occurred 
without injury Lq the uterus the bouict ot the bleeding bemg 
ruptured veins ui the connective tissue of the ba* 5 e,of_the 
broiad ligament Such haemorrhages may be very extensive, 
dissecting up the whole of the pelvic peritoneum, paging bp 
to the abdominal pai mtes and into the iliac fossje, and giving 
use to the symptoms of severe internal Jiaemonhage. Small 
effusions which give nse to no urgent.symptoms require no 
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operative treatment; but if tlie patient's - 1 ' 

. one s or other lateral vaginal fornix should be opeuoa^' 
blood ev acu ated, and the cavity douched and piigged 
-iodoform gauze. / 

Rupture of the Perineum.—-This minor accident is *of 
frequent occurrence, but usually of small importance. It is 
’‘orhly referred to here in order to emphasise attain the import¬ 
ance of examining the perineum in every case after delivery, 
and of immediately repairing all lacerations which involve 
more than the skin of the fourchette. Lacerations involving 
the sphincter ani are of great importance, because, unless 
.successfully repaired, troublesome rectal incontinence will 
ensue. The chief varieties of perineal rupture, along with 
the suitable methods of repair, are described upon p. 755. 


Inversion of the Uterus 

This condition is a turning inside out of the uterus. It 
is one of the rarest complications of labour, being only met 
with in from 1 in 180,000 to 1 in 200.000 labours. Throe 
degrees of inversion may be described : in the first the 
placental site— i.e., the fundus—is depressed so as to bulge 
to a greater or Jess extent into the ute.rp pj <^lv it,y (Pig. 248, a ); 
in the second the fundus protrudes through the external os 
jso as to enter the vaginal canal (Fig. 248, (>) ; in the third 
1the .fundus presents at, Or protrudes through, the vulva 
(Fig. 248, c), the inversion being complete. It occurs either 
during the third stage of labour or immediately afterwards, 
flout it is highly probable that the process always commences 
[during the third stage, although it may not be recognised 
"until later. 

—Inversion nviy occur spontaneously , or may ho 
induced by improper methods of delivering the placenta. 
When, s pontaneo us it may be duo to precipitate labour, but 
the usual cause is aftony of the wall of the fundus uteri; by 
straining efforts on the part of the patient the relaxed area 
is slightly inverted, and the process then proceeds by the 
aotive part of the uterus contracting upon the inverted part 
and driving it onwards towards the cervix. It is also stated 
that spontaneous inyersion^i^Jjicjitartcd dming, the second 

S tage-i d lsa«ti 0 R.exerted upon. 
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• . qju jd^solut^y,.. 

(The cord is said to be relatively shortened Mien coiled rOn^'?^» 
the body or limbs of the foetus.) * It is, however, 

believe that traction, through the cord upon the wall of 
actively contracting uterus could cause inversion. , 

Inversion may be induced during the third sfcagfc b 1 
endeavouring to. deliver the placenta by pressure, or 
fundu^or by .traction on the cord, wiien tho uterus is,relaxed^ 
It is probable that the process is merely started in this way£*?i 

* and is then carried on spontaneously bv uterine contractions ."A 
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Km. ‘2 IS —Tl.o Thiv*• TJp'fiop!# of Inversion 
of tlip [’torus, 'the PlnernCi is still 
iittimhed l*• tho IJtvriue Wsill (Sche¬ 
matic)- (Huiimi.) 


Inversion is usually produced rapidly, but sometimes appears 
to occupy^scveriil days for its completion. 

Symptom *. —Pain is a constant symptom. In the second 
and third degrees well-marked symptoms o f shock also occur, 
and the pain becomes expulsive in character. There is 
usually haemorrha ge, but it is very variable in amouift, and 
seldom profuse. The placenta usually remains attached to 
?the inverted fundus; when it has been defttched befoi$ 
inversion the risks of profuse bleeding are much greater. 

The dwg&ojiis of this accident is not difficult if the patient' 
is seen soon after it has occurred. In the first degree it may 
be possible 

- When the fundus has been 1 


v 
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/• ahdaminal examination shows that the body of 

baa disappeared from its normal position, and the 
, by the upper end of the, inverted organ may 
; ^pnaetime^ be felt with the fingers : on vagina). examination 
|jhe firm.round swelling, protruding through the cervix, and 
-'Usually covered by the placenta, will then be recognised 
./without difficulty as the inverted fundus. Diagnosis in the 
^third degree is a simple matter when the placenta remains 
* attached ; but a number of,cases have been recorded in 
’•which, the placenta being detached, the inverted uterus has 
been amputated in the erroneous belief that it was a fibroid 
polypus. Attention to the abdominal examination should 
prevent this mistake. 


The 'prognosis is grave ; death may occur from hspmor- 
rfjLSge or from shock, which may even prove fatal after a 
s -reduction of the displacement. In some cases, on the other 
hand, the condition may remain undiscovered, giving rise to 
no urgent symptoms ; it then passes into the phase of chronic 
.iv$&r£ion, which is dealt with in text-books of gynaecology. 

The trmhmnl consists in the imm ediate reduction of the 
/displacement by taxis ; after careful antiseptic preparation 
• shaving and douching, the organ should be rein verted., 
beginning at the cervix, and gradually rcturning.first 
tht^oryical. part of. the uterus, and last the fundus. The 
patient is anaesthetised, am] one hand is placed upon the 
abdomen and two fingers art pressed down into the inversion 
riug so as to steady it, while the organ is gradually replaced 
with’ the fingers of the other hand introduced into the 


vagina. When the displacement has been completely 
returned, a should be 

P ar % f° r disinfection and partly to promote uterine 
extraction. The uterus should be CQnlin.UQusIy. massaged 
and Q T g flt administered to counteract, the tendency which 
these cases show to inertia, and resulting risk of recurrence 
of thb inversion. In the second and third degrees the 

„.removecL ^before commencing ..the. 
( .^pl a cemeiit, in order to diminish the bulk of the body to be 
^returned through the inversion ring ; this is JUUiftpQssary 

. Occasionally the uterus cannot be 
'^ItUrned. by ..taxis ; jfjit jfcjpshgs should then be used and 

to the inverted ut ejus by 
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P&ddng the.vagina with sterila.gauze under atrictZaA j 
precautions. After twelve to. twentyrf«ux. h.ours ; oi^hejjV 
tiii^ouw pressure, taxis may be repeated and will probafo^r 
prove successful. *• f 


' Ante-partum Haemorrhage 

4 

By some writers the term ante-partum haemorrhage is; 
used to include all cases of haemorrhage occurring either inj 
connection with pregnancy at any period, or in connection; 
with the first, and second stages of labour. In this work* 
haemorrhages occurring before the period of foetal viability • 
has been reached have been already dealt with as Disorders 
of Pregnancy ; it is, further, more convenient from a clinical 
standpoint to restrict the term ante-partum haemorrhage to(fc 
I cases occurring either in pregnancy after the period of 
viability has been reached, or during labour before the birtli 
of_the^child Slight cases of ante-partum h Hemorrhage, 
as thus defined, may be cine to such conditions as fibroid 
tumours or malignant disease of the cervix, and these~cori- 
ditions have been already sulficicntly dealt with. Occasion¬ 
ally in the latter months of pregnancy profuse haemorrhage 
may arise from rupture of a. varicose vein in the vaginal 
wall or in the vulva. These eases are, however, quite 
exceptional and as a rule severe haemorrhage at this period ia 
due to bleeding jj'otn the ■nlac^nfal xite . and it is with these 
cast's that this section is solely concerned. 

Oases of ante-partum luemorrhage, as thus defined 
( i.e . as bleeding from the placental site.}, are divided 
into two .classes, the basis of classification "Being the 
situation of the placenta. In one, class the., placenta 
occupies the normal position— i.e.. it- is implanted upon the 
uterine wall entirely above the level of the lower uterine 


segment; ante-partum haemorrhage is in this class *due to 
premature separation of the placenta, from local or genera l 
disease, or front t raumatism. In the otheridaSs the.placcnia 
occupies some part or the whole of the lower uterine segment; 
ante-partum haemorrhage in these cases will necessarily occur 


independently of accident or disease, because the changes * 
which normally take place in the lower segment before ancl 
during labour inevitably cause the pk&cnta to be detached 

A • ^ _ 
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The former are known as cases of Accidental 
■ ■ ?»?~rjnorrhaae; thfe latter as cases of Placenta Prcevia or 

wniorrhage . It- must be borne in mind that 
Sv'the essential difference between them is the position of the 
^placenta in the uterus, for traumatism and disease are not 
. limited to the class of so-called accidental haemorrhage, 
• hut are quite as likely to affect an abnormally situated 

placenta as one nor- 



JFlO. 249.—Busiil Placenta Pnrvin ; the 
part, of the • Placenta which is 
attached to the Lower l/terino 
Sejpnent is developed upon the 
Decidua Basnlis. (Webster.) 


mally situated. 

Causation. - - l. We 
have first to inquire* 
what are ,thc causes 
which lead to the im¬ 
plantation of the placenta 
in the lower uterine, seg¬ 
ment? Recent observa¬ 
tions have made it clear 
that there are two dif¬ 
ferent ways in which it 
may occur: (1) the fer¬ 
tilised ovum may. be- 1 
cyme imbedded, in the 
lower part of the uterus 
when it first enters this 
organ, instead of, as is' 
usually the case, at 
the fundus; this ex¬ 
planation was com-; 
monly applied to all 
cases until a few years 
ago ; (2) after implanta- 
tion of the ovum in the 


normal position, the placenta may so develop as to become 
ait^chedin part. to. the lpwor uterine segment. Cases of the 
first kind are characterised by the formation of the decidua 
■ basalis, wholly or partly, upon the part of the mucosa which; 

covers the lower uterine segment. In cases of the second 1 
l kind, the placenta is developed in whole or in part , in connec- 
• • tipn with the decidua uapsularis instead of the decidua basa-; 
; . lis; as the ovum grows large enough to fill the uterine cavity,: 
decidua capsularis and decidua vera fuse, and a part of the: 



PLACENTA PRAEVIA 



placenta thus becomes attached to the utwine'wall ovet 
lower segment. The for me r may, be conveniently called r 
basal placen ta, prm via and is shown in Kgs. 85, 249 and 250; 
tjie decidua capsularis can be clearly seen in the upper,part 
of Fig. 249, and it is obvious that the placenta is formed, : 
not upon it. but upon the decidua basal is. The l atte r maijfv 
conveniently be called capsular placenta praivia, and is shown 



Fig. iioO.--A Gmvid Uterus with a Fibroid Tumour. Tho Placenta is 
situated entirely in tho leaver Uterine Sogmont. (Willey.) 


in Fig. 251 ; here in a three months’ ovum it is seen that tho 
decidual space persists and a portion of the*placenta has 
developed upon the decidua capsularis on either side of the 
decidua basalis. In this specimen Webster described the part 
of the decidua capsularis upon which placental formation has 
occurred as closely resembling in vascularity and general 
appearance t-h® decidua basalis adjaceftt to it. At a later 
stage of pregnanfcy a portion of the capsular placenta would 
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lie upon the lb we* segment anti cover the internal os. This 
part of the decidua eapsularis probably fuses firmly with the 
decidua vera, to which it becomes apposed : accordingly, 
when detachment of this portion of the placenta occurs, lh§ 
plane of separation will pass through the well-developed 



Fid. 251. -Caiifsuhir Placenta Pm-via, Lateral Variet}'. Prow n Frozen 

Sort ion. ((’ltironcc Webster.) 


cavernqus layer of the decidua capsularis, leading to more 
or less serious^ haemorrhage. 

It seems p.robable^that further observation will show that 
case&, of complete. ,plaqenta pr^eyia are. al\Kays basal; cases 
;of p iuti aL ^.i^r^nal.placenta praevia may beoitber haaal or 
;Cg 4 )sular. It is possible that §om£.cases are partly basal and 
partly capsular. • s. 

The explanation cannot be carried fufther than this ; 
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we do not know what are the conditions whi^h lead to the.* 

formation of a cupaultw placenta, or to t-lio original implcwi-.l 



Fuj. 2.02. -Frozen Seoti* »n of a Woman who died of ^hemorrhage due 
to Placenta Pitevia. Tho cervix is partly diluted, the placenta 
pnovia is lateral, tho foetus pre^outs l>y tho brooch. (Barbour’s 
Anatomy of Labour.) 

tation of the ovum upon the lower part of the uterine wall 
Instead of near the fundus Clinical* evidence shows that 
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\ J.V. 




thcro 1>s acei ^ ain 

: aS^nFoieviaeace also that chrnpir. ftndomptri tis andjitaMd 
^tunonr s may stand in the same relation (Figs. 85 and 250). 
Jt will be observed that each of these three conditions is asso¬ 
ciated with enlargement of the uterine cavity. Under normrfl 
f conditions the uterine cavity is polentml only ; when dilated 
} to form an actual cavity it- is obvious that the fertilised ovum 
. may ‘ descend into the lower segment before it becomes 
embedded. The placenta itself is frequently abnormal; 
extensive areas of degenerated villi may often be found 
infarcts), and the cord often has a marginal or 
velamentous insertion. The nutrition and development of 
the foetus are unaffected. 

Given a low implantation of the placenta it is impossible 
* for labour to take place without hjemorrlmge, for when the 
lower titerine segment dilates and the cervix opens during 
the first stage, the placenta will inevitably become in part 
or wholly 7 detached and bleeding will occur from the 
lacerated placental vessels in the uterine wall (Fig. 252). 
Hence this kind of ante-partum hicniorrhage is often named 
. Un&VQi&able Haemorrhage. But the low position of the 
^placenta is not the only possible cause of hemorrhage in 
such cases, for traumatism or local disease, such as will be 
described in the next paragraph, may affect a placenta 
tprsevia, and, by causing partial detachment, may lead to 
hemorrhage. * . 

<2, With regard to accidental haemorrhage considerable 
.uncertainty Still exists as to the relative importance of 
injury and disease in causing separation of the normally 
‘situated placenta. Instances are rare in which it can be 
attributed solely to direct inju ry— e.g. a kick on the.abdoxnen 
hr a jail; but there is no doubt that sych injuries may cause 
.-.Separation of a healthy placenta from its normal attach- 
/j&eijts.; It is probable that a sudden rise in intra-abdominal 
produced for instance by an unusual muscular 
effoff or severe coughing or vomiting, may detach the 
placenta, when local disease weakening its attachments 
exists, and therefore in these coses both injury ,and disease 
"'are factors in causation. In other cases the haemorrhage is 
f ^so^ ^ly , must be attributed solely ..to 

: fjjscime It is somewhat of % reproach to .obstetrics that 


•■Jwte 
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current knowledge of the nature of the disease,^ which cause! 
accidental. haemorrhage is so unsatisfactory and incomplete’j v 

The most that can be said is that, upon evidence not always . ~ 
convincing, the following arc believed to be the most * 
iimportant: 

’ £bj£jUM^aght’» disease. 


1 Anaem ia. • 

'* Knrpaira. 

•gypiiilw 

'■> Carditw) disease (especially m^ral lesions). 


i JtTbCQid. Jura ours of the uterus (when submucous*.,Q£ 
interstitial). 

^pyciduai endometritis. 

It must be admitted that, except in the case of chronic 
nephritis, 1 lie evidence tiiat these conditions alone can cause 
accidental lueiuorrhage is inconclusive. Histologicalexami- * 
nation of the uterine wall after death, or better after its 
removal by operation, has so far failed to reveal any 
structural changes to which the haemorrhage may bo attri¬ 
buted. fn cases of concealed accidental hiemorrhage 
interstitial bleeding lias been found in the muscular wall, • 
but this is probably the result of over-distension of the 
organ and is not related to the original haemorrhage from, 
the placental site. It has also been suggested that a, 
c 9 ] ’d may be the cause of haemorrhage during, 
the .second stage, of labour, frorii traction on the placenta,» 
It is believed that nervous.. .shuck may initiate it by, 
exciting a sudden and violent uterine contraction, suffi-) 
ciently powerful t*> cause slight separation of the placenta.! 
Mujtiparitv is a powerful predisposing cause, and the> 
great majority of eases occur in feeble and debilitated^ * 
women. It is accordingly much commoner in hospitals 
than in private practice. 

3. The question next arises, \yhy_ does ante-partum 


lisemorrhage always occur when the.pjacent^ invade$;the 
lQ.wer uteriqe segment, .and not when it occupies the nprmaj 
situation ? The answer will be found in the diifej&ut 
functions of the upper, and louver part^ of. the body. of tlie 
uterus. The upper part plays an active role in labour, 
undergoing intermittent, contractions, §,nd progressive and 
continuous retraction. The attachment of the placenta to 
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this part of the uterine wall is not affected by the normal 
contractions of tlie first- and second stages, for although these 
doubtless entail a alight diminution in the superficies of the 
uterine wall, this diminution is not sufficient to disturb the 
placental attachments. Retraction causes more extensile 
reduction of the superficies of the uterine wall, but until the 
body of the foetus has been expelled retraction is only slight 
in normal labour, and therefore the placenta is able to main¬ 
tain its attachments. The lower part of the uferus, on the 
other hand, plays a passive role ; no contractions occur in 
it, but it gradually becomes stretched during the stage of 
dilatation so that its superficial area is greatly increased, and 
its shape altered from that of a section of a hemisphere to 
that of a cylinder. The placenta is unable to expand in 
correspondence with the stretching of its site of attachment, 
and the consequence is that the uterine wall becomes 
progressively tom away from the placenta, and haemor¬ 
rhage then occurs from lacerated utero-placental vessels. 
Haemorrhage is, accordingly, said to be unavoidable in 
placenta praevia. 

But how can wo account for the occurrence of bleeding 
be£p re the onset of labour, in cases of placenta pnevia ? It is 
possible that, in a certain proportion, disease of the placenta 
or trauma tism-—direct or indirect—may explain it. lit 
may cases, however, the bleeding appears to lx; due solely 
to the abnormal situation ftf the placenta. A physiological 


explanation of these cases has been suggested by Pin arc!— 
viz. that during the last few weeks of pregnancy the inter¬ 
mittent .uterine contractions become . gradually .stronger 
(they are certainly more easily palpable), although they 
remain painless and unperceived by the mother. Upouuthc 
lower seg ment these contractions exercise a dilating force-, 
T^hich^ may. .be sufficient to cause slight, separation of ihe 
placenta and more or less profuse haimorrhage. In support 
of this 'explanation may be cited the clinical fact that a 
degree of dilatation of the internal os sufficient to admit one 
finger is *met with in the last few weeks of pregnancy, 
frequently in multipara?., occasionally in primigravidae. 


Webster has suggested an anatomical explanation—viz. that 
when haemorrhage occurs before term we have to do with a 
m. ntvlnr nlnrtnto vrama. ifl which the. fusion between 
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decidua vera and decidua capsularis has not beep very firm ; 
lienee separation of the two decidual layers readily occurs, 

leading to haemorrhage.. 

Morbid Anatomy.—1, t[laceytet . ruiyja. —The extent of 
the area which the placenta occupies in the lower seg¬ 
ment varies, and three 
degrees arc accordingly 
distinguished : (1) The 
placenta may occupy 
the whole of tin* lower 
segment, its centre 
being situated approxi¬ 
mately over lI k* inter¬ 
nal ok ; this is called 
central placenta pm'via 
(Pigs. 250 and 25It), fn 
clinical practice, eases 
are. called central in 

i 

which the placenta 
completely covers the 
os and the margin can¬ 
not be reached by the 
finger. (2) It, may 
occupy approximal civ 
one-half of the lower 
segment, the placenta 
covering the undiluted 
internal os ; this is 
called lateral placenta 
preevia (Figs. 252 and 
254). (3) Tt may be 

attached only to the „ „ , 

, , ill. 253. —Central Placenta Pr.cvia ; the 

upper part Or tne Plaronta occupies the whole of the 

lower segment on one Lower Uteri no Segment. (Buinm.) 

side, so as to lie com¬ 


pletely above the level of the internal os; this is called marginal 
placenta preevia (Pig. 251). It will be obvious th«\t in each 
variety the placenta to a greater or less extent also overlaps 
the saje^one — i.e. the uterine wall above the upper limit of 
the lower segment. The aiftount of haemorrhage jnet with, 1 
depends mainly,® if not entirely, upon the extent of .placental 
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site'which laid bare in the process of dilatation ; accord¬ 
ingly there will 5 generally be the greatest amount with 
central , the least with marginal , placenta praevia. And 
further, inasmuch as the central variety offers a mechanical 

obstacle both to the expulsion of the foetus and to the 



PlG. 254.—-Lateral Placenta Pr.ovia; the Placenta overlaps the Os 
Internum, which ia partly dilated. From a Frozen Section. 
(Ahlfeld.) 

. . . * 

iperformance of any intra-uterine operation, it is the most 
;'difficult to deal with. 

From clinical evidence there is reason to believe that the 1 
. - ^E Qf .the.low^.aegmentd& unusually weak and friable when 
placenta is inserted,.upon it,; _na!abnormal thinning has 
'?* been detected in frozen sectidfos (Fig. 262), but tbe_ develop-> 
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meat in it of the large sub-placental yeiioussinuses probably 
lessens the resisting power of the uterine \xaS, The practical ' 


blood clot 



Placenta 

completely 

detached 


Uterine 

wall 


Adherent 
fragment, 
of decidua. 


Blood escaping 
from cervix 


a 


Fro. 255.—-Concealed Accidental Haemorrhage. 

(Varnier.) 

result is that r ugtu re of thejgwer 
caused by intra-uterine manipulations, 

2:J Accidental u ffcemorrhagp .—It is rarely the case that the 
entire placenta is separated ^from the uterine wall in acci-: 
dental haemorrhage, although this occijfrence is shown (froA 
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nature) in Fig. 255 ; here a very large effusion was formed 
. behind the' placenta, which resulted in the death of the 
patient from internal haemorrhage. Separation of a portion 
only of the placenta is, however, quite enough to cause very 

f iGverp bleeding. Usually the effused blood escapes under 
he placental margin and makes its way between the mem- 
uanes and the uterine wall down to the internal os, whence 
t passes through the cervix into the vagina. If the haemor¬ 
rhage is accompanied by labour pains, this will invariably 
occur, the effused blood being expelled from the uterus by 
the contractions. 

It is, however, not uncommon for retention of blood 
within the uterus to occur during accidental hemorrhage, 
and it will be generally observed that a considerable mass of 
blood-clot accompanies or immediately follows the expulsion 
of the placenta in a case of free external bleeding. In very 
rare instances, however, almost tlie whole of the effused 
blood is thus retained, leading to the condition known 
clinically as conc ealed accidental haemorrhage. The most 
important cause of this retention is probably weakness, loss 
qftons, <>r loss of excitability of the uterine muscle, which 
results in. complete absence of uterine contractions. Accord¬ 
ingly the uterus distends easily to accommodate the effused 
blood, and in time the muscle becomes completely paralysed 
from great over-distension, and unable to respond to any 
stimulus whatever. Other conditions may favour the 
occurrence of concealed haemorrhage, such as (1) morbid 
| a4te^i^,of the placental margin, leading to the formation 
of retro-placental hacmatoma ; (2) mo rbid adhesion oL tho 
• Tp.ftmhya.naR abound the internal. j)*, preventing the blood 
from entering the cervical canal .‘J^tSo me times, in concealed 
haemorrhage, the amnion is ruptured by the effused blood, 

. so that bleeding takes place into sac I more 

• often'it is found between the placenta or membranes and the 
: uterine wall. There is usually a little external bleeding in 


•, concealed accidental haemorrhage (Fig. 255). In plac enta 
* p ffYia.ihereJs no concealed Jbkeding ■ 

It will be clear from the above that, in addition to 


•• external and concealed accidental haemorrhage, a third 
variety, partly external and partly concealed, may be 
described. v 


c 
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Symptoms and Influence upon Labour^—There is only , 
one symptom of , f)} ace? ita png via —viz. visible* haemorrhage. ■ 
This symptom may make its appearance in pregnancy, but 


seldom.before the twenty-eighth or thirtietti week, up to 


which period not lung occurs to indicate the existence of the 
abnormality. There is no doubt that, many cases of abor-l 
tion occurring.between the formation of the placenta and] 
the period of foetal viability may be due to placenta praevia.v. 
In these cases, however, the treatment is simply that of 
airy abortion : the position occupied by the. placenta 
cannot be clinically recognised, and does not influence the 
question of management. From a practical standpoint 
they therefore belong to a different class from that now under 
consideration. If. a placenta prsevia successfully passea..tbe 
fourth month, there is apparently little tendency tp. farther 
haunorrhage until the twenty-eighth week is reached. The 
bleeding not accompanied by pain, unless labour starts 
simultaneously ; the effused blood is arterial and may be 
profuse in quantity. The onset is usually spontaneous, and* 
often occurs during sleep; hut, as already explained, a, 
history of traumatism may be met with. The first attack 
may cease spontaneously in a few hours, but there is a 
marked tendency to recurrence and by repeated haemor¬ 
rhages at intervals, the patient may become exsanguine 
before labour sets in. 

The general course of labour is unfavourably affected 
by placenta prsevia as follows : (1) Labour is usually pranm > 
JiUtc, and as the capacity of tbe lower uterine segment is 
diminished, the presentation is frequently abnormal; in 
352 cases lccorded by Burger and Giaf the presentations 
were—vertex 65V2 per cent., transverse 21-1 per cent, 
breech (all varieties) 9 4 per cent., but the proportion of 
transverse presentation in this series is probably unusually 
high ; (2) the j^age of dilatation is prolonged owing to the 
deficient formation or entire absence (in central cases) of’ 
the natural dilator—the bag of waters ; (3) wht*h the haemor¬ 
rhage is severe, .(sKCO.udaiy.inertia) may 

set in ; (4) interferenc e is.frequently required to arrest the 
bleeding temporarily or * to terminate labour rapidly; 
(5) consequently there is in c rease d risk^of serious la ce ration 
of, the cervix and lower uterine segment; (6 ) puerp eral 
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septic, infectio n is a relatively frequent sequel, being 
accounted for pa f rt<ly by the frequency of operative inter¬ 
ference and of serious cervical tears, and partly, as is well 
recognised from diminution in the patient’s powers of 
resistance to infective processes, brought about by loss of 
blood; (7) the jifa.thg, fog U jeopardised by .premature 
separation of the placenta, which may cause asphyxia 
(p. 633), by prolapse of the cord, or by the interference 
required to terminate labour. 

i During, the first stage of labour ha*morrhage proceeds 
(Cither continuously or in irregular gushes ; or the vagina 

• may become filled up with masses of blood-clot. Towards 
►the end of this stage the haemorrhage abates, because the 

• presenting part compresses the placental site in passing 
through the dilated lower segment. After the expulsion of 
the body the placenta becomes completely detached, and is 
usually expelled immediately after the child. Unless 
secondary uterine inertia sets in, the bleeding then ceases. 

Accidental haemorrhage v is characterised either by 
external bleeding or by the signs and symptoms of concealed 
Uterine Jicemorrhage. Jt is probable that many cases of 
abortion occurring after the third month are due to detach¬ 
ment, by traumatism or disease, of the normally situated 
placenta, and these are technically cases of accidental 
haemorrhage. »It is. however, convenient, as already ex¬ 
plained, to restrict this term to cases occurring after the 
period of viability of the feetus has been attained. It is 
therefore obvious that in .cases of accidental haemorrhage, 
with external bleeding coining on during the seventh or 
eighth, month, the symptoms will closely resemble those of 
placenta , praevia. Even if a history of traumatism is 
obtained, it does not necessarily follow that the case is one 
of accidental haemorrhage ; the differential diagnosis can 
-only be made in the manner to be described later on. 

^ncea^le d accidental haemorrhage we have one of the 
most seridus accidents that can possibly happen to a preg¬ 
nant woman. In a severe case there is a fairly characteristic 
. train of signs and symptoms, which are due to two factors : 
(1) I^oss of bipod. (2) The 

general symptoms caused by internal bleeding have berm 
referred to in. connection wit^jtubal pregnancy (p. 190), and 
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need not be described again. The occurrence, of minorj’ 
degrees of concealed liamiorrhage may softietirhes be diag-| 
nosed by noting, in an apparent case of external haemorrhage^ 
that the degree of constitutional disturbance is dispropor-i. 
thmate to the amount of blood lost. In a severe case of -' 
concealed bleeding the constitutional disturbance is pro-;/ 
found. Over-distension of the uterus causes sever^,,..con¬ 
tinuous, and increasing abdominal pain, combined with: 
shq&k. The uterus itself increases rapidly in size, and in a 
few hours may become large enough to displace the dia¬ 
phragm and embarrass the respiration. On examination, 
per abdomen it will be observed that the uterus, is jmduly 
large, and tender, and sometimes so tense as to feel almost 
wooden in consistence ; no contractions can be made out; 
the fcetal parts cannot bo detected nor tin* sounds of the 
foctal heart heard. If progressive increase in size of the 
uterus, in the course of a few hours, can also be made out, 
the presence of concealed bleeding is certain. On vaginal 
examination a little bleeding from the uterus will usually be 
detected, although in rare cases there is none. The tem¬ 
perature will be subnormal, the pulse will be rapid-—over 
there will be*, pallor, or absolute blanching of the skin and 1 
mucous membranes. 

Concealed accidental haunorrhage is invariably .accoiu- ( 
panied by complete paralysis of the uterine muscle ; the j 
cervix is usually undiluted, and not only are there no spoil- ; 
taneous uterine contractions, but it is extremely difficult to ; 
obtain any response to the ordinary methods of excitation. «■ 
Clearly a certain resemblance exists between this condi¬ 


tion and ^onic uterine contraction (see p. 449). In concealed^ 
haemorrhage, however, the uterus is larger than normal, but!| 
in tonic contraction it is much smaller ; and while signs of,' 
internal haemorrhage are conspicuous in the former, in the] 
latter the signs are those of ‘ obstetric exhaustion * with! 
some rise of temperature. Lastly, in tonic contraction thel 
cervix is always considerably dilated,* and t!ie presenting! 
part impacted, while in concealed haemorrhage the cervix is 1 
small and the presentation obscure. Accordingly, errors inn 
diagnosis need not occur. 

Inaccidental haeipoirhagc the course of labour is 
unfavourably affected, in very much .the same manner as in 
fls.M. 32 



; 498 „ . , , . ABNORMAL LABOUR 

^placenta prarvia. By t much greater yari ation in the amount 

t "of hflemorrtia’go isf met with in the former than in the latter; 

many eases of accidental ‘ haemorrhage arc trivial, but 
1 placenta prapvia is nearly always serious. Labour is usually 
: premature ; tedious from partial uterine inertia ; dangerous 

• to the mother on account of loss of blood, and on account, of 
. the frequent necessity for operative interference increasing 

the risks of sepsis ; - dangerous to the child from risks of 
f asphyxia by premature separation of the placenta, or of 

• injury during intra-uterine operations. Generally speaking 

• h&ddcnLlL hieniorrhuge does not slum the same ie.ndency.to' 
wCCUJXejQGe as. placenta pnevia. Although recurrences either 
before labour or when labour sets in are common, they are 1 
by no means invariable, as in the ease of placenta pro via. 
Cases are accordingly not infrequent, in which, after a single 
slight or moderate bleeding of the accidental type, pregnancy 
is completed and labour brought to a close without further 
haemorrhage. 

Differential Diagnosis.—The ditferenl ial diagnosis be¬ 
tween placenta prsjevia and accidental haemorrhage can only 
be made by recognising in the former that the placenta 


occupies the lower uterine segment. It is said that this may 
sometimes be done by palpation and auscultation per abdo¬ 
men, but this is doubtful. When the cervix is closed it may 
| be surmised that the placenta occupies tire lower segment 
j from the consistence of the uterine wall as felt through the 
' vaginal forniccs ; an unusual extent of soft boggy resistance 
|may here be felt, obscuring the presenting part, and making 
« the detection of ballottement difficult. The presence of the 
placenta in the lower segment interferes with the descent of 
/the presenting part, and renders engagement of the head in 
/ [the brim before labour impracticable. Jf* ,the£fcfore*, the, 
j^d^sJcupd engaged, the case is more IUcefevto be one--of 
gwadrihtal haemorrhage. 


Thc only conclusive method is to pp uo frto, 

; the internal off .when the placenta can bc.rccoEtnised h.v .direct 
P If the edge of the placenta is within reach its rocog- . 
jUition by the finger is fairly easy, from its rounded contour 
/and the sharp line of transference, from placenta to mem- 
* tbranes. When the edge cannqt be reached a little care is 
- roqvired placen tal 

■■ * \ * : • # - • Ar. ' \ • .. \M- 
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chief point of distinction between them. This method is, of : 

course, only applicable when the internal os has begun to 
dilate ; but after a severe haemorrhage there is usually 
sufficient dilatation for the diagnosis to be made in this 
manner ; during labour no difficulty will be encountered . 
except hi marginal cases early in labour, when the placental 
edge may lie so far away from the os as to be beyond the 
reach of the linger. When the placenta cannot be .felt in » 
th-o lower segment the case must be regarded as one of J . 
accidental hemorrhage. Cases of concealed .haemorrhage* 
are never due to placenta prsevia. 

Treatment before Labour.—Before labour, slight eflfees of 
accidental hcemorrhayc should in the first place be treated 
by palliative measures. Comp lete rest i n lied should be 
enforced, and continued for at least a week after all bleeding 
has ceased ; a daily aperient, and light diet without stimu¬ 
lants, should be enjoined. Sedatives will be indicated .in 
most cases, some form of opium being undoubtedly the most 
useful. . Ergo t has been advised in small doses—10 to 20 
minims of liquid extract three times a day ; but it is very 
doubtful whether it exerts any appreciable effect. A hypo¬ 
dermic injection of £ grain of morphia may be given in the 
first instance, and repeated.in doses of J grain if the bleeding , 
continues. In cases where the amount of external loss is, 
slight, a careful watch should* be kept- for the* signs oT 
concealed bleeding. Recurrence of bleeding does not ; 
necessarily take place, and even when labour occurs there 
may be no more hccmorrliage. Palliative treatment should 
not be continued for more than twenty-four hours, when it -. 
. fails to control bleeding. After a single severe haunorrhage, 
.labour usually sets in spontaneously, unless the uterine 
muscle becomes paralysed from over-distension. 

In the case of gtcwenta jircBiria, the same line of treatment}, 
should not be adopted unless the patient can^be kept under!- 
continuous observation, and assistance is available in the 
event of a Serious recurrence of bleeding. Otherwise , .labou r •. 
sh 9 jjld.be ^t-.onuCLinduced, even after a single haemorrhage, j 
for in placenta prsevia the recurrence of bleeding either, 
before or during labour is .inevitably, while in accidental 
haemorrhage it js not. The best method of induction is; 
t. ' -f ' 32-2 ' 
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the use of dcJRibcs^ bag, with version later on if necessary 
(vide infra). 

Management of Labour.—The management of labour 
complicated by ante partum haemorrhage miiatjhe gipd gd b y 

the following principles : (1) In all severe cases the imme¬ 
diate indication is to control the bleeding, and then to delay 
delivery until there has been time for the patient to recover 
from the shock of a severe hamiorrliage, and for the 
labour to make progress ; (2) permanent arrest of the 
haemorrhage can, however, only be ensured by complete 
evacuation and retraction of the uterus ; therefore the risk of 
recurrence will continue until delivery has been completed ; 
(3) in urgent, cases the chances of the child surviving are so 
.slight that treatment may be directed solely to the interests 
of the mother. 

Temporary arrest of henworrhage is much more practicable 
in pl acenta pm;via than in accidental luemorrbage ; in the 
former the placental site in the lower uterine segment is 
accessible from the vagina, and may be subjected to direct- 
compression in various ways ; in the latter the placental site 
cannot be localised and is inaccessible to direct compression. 
Xhc.-effect of uterine contractions in the two cases is also 
differen t : in placenta prsevia the lower segment is progres¬ 
sively dilated and the placenta 1 site progressively denuded 
by the uterine contractions, which accordingly tend to 
increase the bleeding, until that- part of the placenta which 
occupies the lower segment is completely detached ; in 
accidental haemorrhage each contraction temporarily 
diminishes the maternal blood-flow to the placental site, and 
accordingly tends for the moment to check bleeding. Uterine 
contractio ns arc,. in point.ftf 

ftemDOxa rti^^ turm rnrJmge, and treat¬ 

ment is therefore directed to exciting them to the greatest 
possible activity. In both varieties of ante-partum haemor¬ 
rhage, fil^vating,jheJpot inches is 

believed to check the bleeding slightly and is usually 
practised. 4 

Treatment of Severe Cases of Placenta Praevia.—In 
practically all cases of placenta praevia in which considerable 
bleeding has occurr^ci, Whethej; in labour or not, the cervix 

will be found to be sufficiently dilated to admit one finger or 

'■i? 
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sometimes two fingers. Two methods of treatment are then 
available, cither of which will immediately arrest bleeding by 
compressing the placental site, and will also, after an interval, 
excite labour. These methods arc ( a'j pulling down a leg so 

as to plug the lower uterine segment and cervix with the 
half-breech ; (6) introducing the hydrostatic dilator of 

de Ribes into the uterus so as to produce the same effects. 
Kncli of these methods has advantages in some respects over 
flic oilier, and opinion is accordingly divided as to which 
should have the preference. It. will be convenient first to 
describe these methods and then compare them as to their 
merits. 

(A.) Pulling down a Leg.-— If the presentation is vertex 
or transverse, t he foetus must be turned in order to allow of 
the leg being brought down within reach of the fingers passed 
into the cervix. As it is very desirable to avoid unnecessary 
internal manipulations, version should be performed by the 
e xternal method if possible (p. (»72) ; under amesthesia this 
can usually be done, even when labour is in progress, if the 
membranes have not ruptured, and an anaesthetic will in all 
eases bo required in order to pass lire fingers through the 
cervix. A pelvic presentation having thus been produced, 
the vulva should first be shaved, afterwards the vulva and 
vaginal canal should be thoroughly swabbed first with ether 
soap and then with a reliable antiseptic, such as lysol 
(a teaspoonful to a pint), or, as an alternative, dried 
with sterile swabs and then freely painted over with 
tincture of iodine. The operator should also wear sterilised 
rubber gloves. The most stringent antiseptic precautions 
are called for, as the denuded portion of the placental 
site, with its large open vessels, is within the area 
of the manipulation*, thus favouring direct absorp¬ 
tion into the circulation, and tending to make the resylts of 
even slight degrees of infection very serious. Bi-polar 
combined version should therefore be avoided^*’henover the 
foetus can be turned by the external method. When t-ttc 
breech has been brought, over the pelvic brim it is usually 
easy to find a foot, if two fingers can be passed into the cervix; 
the only difficult cases are those of central insertion, when 
the placental tissue over the* os must l$e first torn, through 
with the. finger. .The membranes should then be ruptured, 



Tom utero-plAcenta.1 
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Fig. 256.—Placenta Prsevia; "Lower Uterine {Segment and Cervix 
f Pluggod by the JIalf-lirooeh. (lliunm.) 

to pull dow^^a leg at all, and the alternative method of 
treatment bv dc R ibes’ bag .must be adopted. 

A certain amount of fresh bleeding is necessarily caused 
by these manipulations, but by exerting gentle continuous 
traction on the foot the half-breech may be pufted down into 
the 1 lower uterine segment ^ig.>256 j so as to ping it firmly and 
directly to compress the placental site. A degree of tr^eiji on 
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just sufficient to arrest bleeding may'be kept up steadily by.Yt 
an assistant by means of the-foot; very, little '' 

exercise of force is required to prevent further hemorrhage, h 
and great gentleness is called for because (1) it is not desirable v> ; 
tto hurry the delivery of the child ; (2) serious laceration of 
the cervix running up into the lower segment and involving 
the placental sinuses is very readily caused, which may result... 
in troublesome post-partum haemorrhage, and ivhich increases ' • 
the risks of sepsis. Continuous traction may be applied by 
attaching a weight of .1 to 2 pounds to the foot-tape, butt. 
mechanical methods are inferior to traction by an assistant,"'/ 
as the latter can be regulated with nicety to the minimum,^ 
force required to stop bleeding. . • "• 

After a leg has been pulled down it- is essentia! that an < 
interval should be allowed to elapse before delivery, if there 
has been serious bleeding ; profuse haemorrhage is not an * 
indication for rapid delivery in plaeenla praevia, for the' 
shock induced by rapidly emptying the uterus may prove 
fatal to patients already suffering from the constitutional 
('fleets of haemorrhage. When this procedure is adopted in 
cases not actually in labour, effective labour pains..usually 
begin within twelve hours ; there is. no more powerful or 
certain method of exciting active uterine contractions. If j 
labour has already begun the process will bo expedited but 
the expulsion of the body of the child should be left entirely 
to the natural forces, and no Attempt made to deliver by 
traction. It will be recollected that the same rule has 
been already laid; down for ordinary breech labour, on. 
account of the increased risks of extension of the arms or 
head occurring when traction is made. In the case of * 
placenta praevia the additional object of delay is to allow 
time for recovery from shock and haemorrhage, and for the 
application of restorative measures to the mother. In 
severe cases the same restorative methods may be employed 
as in bad cases of post-partum haemorrhage (p. 525). 

When labour pains become effective and the body of the 
child is gradually expelled, no further serious bleeding will 
occur, for the trunk and head of the child successively plug 
the lower segment and compress the placental site.. AjS sopn 
as t{ieyhiId has .been, delivered* the r third stage-should-be 
• Qipipleted,as. japidly. us .possible, fpr post-partum hsenior- 
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rhage frequently occurs from imperfect retraction, and when 
there have already been profuse losses of blood even a 
moderate amount of post-partum bleeding may prove fatal. 
Therefore the placenta should be at once expressed,.or if this 
cannot be done it should be digitally removed. As a rule* 
expression is easy because the placenta has already been 
extensively detached. An antiseptic inlra-Klcrinc douche 
should always be used after delivery in east's of placenta 
pra>via. 

(B.) Introducing dc Ribes' Dilating Bag .—This appliance, 
and the details of the method of using it, will be found fully 
described on p. in the section on Obstetric Operations. 
Like the. method just described, the. dilator acts (l) in 
temporarily arresting bleeding by compressing the placental 
sit*? ; (2) in exciting labour pains. .Vs the uterine contrac¬ 
tions become effective the cervix is mechanically dilated to 
the size of the broad end of the bag (see Fig. 209). It is un¬ 
necessary to alter the position of the child, ns the method is 
applicable; in all presentations. Just before introducing the 
bag the membranes should be ruptured so that, the dilator 
will lie within the amniotic cavity. It is therefore easier to 
introduce it in cases in which the edge of the placenta is 
Within reach. When the insertion is central the placental 
tissue over the os must be lorn through with the finger, and 
fche opening thus made stretched until it is large enough to 
(admit the bag. The introduction of the dilator under these 
circumstances is undoubtedly difficult. When it has been 
introduced and inflated gentle tract ion, may be exercised, 
preferably by the hand, in order to keep up continuous com¬ 
pression of the placental site. 

As a means of arresting haemorrhage the bag is effective ; 
but it is mferior to pulling down a leg as. a means of exciting 


labour pains. When traction is used, the bag will often 
dilate the cervix without inducing effective labour pains at 


all. When thc„ cervical canal has been dilated to the full 
size of the hag, the latter passes out of the uterus into the 
yagina. If the uterus is now contracting well, so as to drive] 
the presenting part well down into the cervix, bleeding wills 


not recur to any serious extent. But if the uterus is inactive,! 


the removal of the copipressing force may lead to a sudden! 
profuse loss* of blood when the bag passes iqto the vagina,* 
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In this respect, therefore, the method is decidedly inferior to 
pulling down a leg, for in tho latter compression is necessarily 
maintained until the body of the child has been delivered. 

After the bag has done its work in dilating the cervix it is 
iftmalJy necessary to adopt some method of operative 
delivery, such as ferpeps or internal version, and the patient 
must bo most oarcfully watched in order that there may be 
no delay in doing what is required if bleeding recurs after the 
expulsion of the bag. When the bag has been expelled.and 
the uterus is inactive, delivery must not he delayed ; forcep s 
extraction under anesthesia is the method of choice, in such 
cases. Delay may he followed by further profuse bleeding 
which greatly increases the risks of the subsequent extraction 
of the child. In forceps operations the greatest care is 
called for, and delivery should be effected slowly ; as the 

head is pulled down into the pelvis the bleeding will cease 
from efficient compression of the placental site. 

Comparison of Methods .—For the (i il olivg i j/aff the cases 
most suitable are those of lateral and nuityinal placenta 
pro* via, where the* membranes arc* wit Inn reach and the bag 
can be pushed through them. Cases of cent ral insertion, on 
the other hand, should always be treated in preference by 
version for the* following reasons : (nr) the child dies before 
delivery in almost all central cases owing to the extensive 
separation of the placenta ; (b) the amount of bleeding is 
always severe and the condition*demands such methods of 
treatment as will minimise subsequent haemorrhage ; (c) ver¬ 
sion is the easiest method of 1 rans-plaeental delivery. 
Hjiyjng brought down the half-breach.in. a. central, case, 
delivery should not be at. once completed : the more serious 
tho, condition of the mother the more necessary is it. that 
this, precaution should be observed. The time gained after 
arrest of bleeding should be spent in restorative measures, 
and delivery may then occur spontaneously later on.’ Con¬ 
tinuous gentle traction on the breech may b^> necessary to 
arrest bleeding completely. 

It may be said that all cases.of placenta pnevia arc 
suitable iov ver sjsm. The reason why it is not in all cases 
adopted is that the foetal mortality with this method is 
higher than with the hydrostatic bag. # On the other hand 
the risks to the jmothor are less with .version. The general 
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‘Till© which should be observed is that the- bag. may be used 
in. the less severe-Mass of cases where the amount of bleeding 
... has been comparatively small, Jn all cases where the amount 
of bleeding has been severe, ana in central cases even when 
' the bleeding has nut at the time been alarming, venpea 
should be preferred. The conditions in the latter involve 
maternal risks so serious as to forbid us to allow them to be 
increased by adopting measures designed in the interests of 
the child alone. 

It must further be observed that when the bag is utfed 
the patient requires continuous medical supervision, for its 
expulsion may be immediately followed by profuse bleeding. 

however, delivery may occur spontaneously 
without further loss of blood. Under the conditions generally 
found in private practice tli© method of version, for this 
£ reason also, is to be preferred. 

Treatment of Slight Cases of Placenta Praevia.—In slight 
cases two methods are available, much simpler, and in¬ 
volving much less interference than those just described : 

- they are (a) plugging the cervix and vagina, and (6) rupturing 
. the membranes. Plugging is carried out in the manner to be 
described in connection with the treatment of accidental 
haemorrhage (p. 508). Large quantities of gauze are required 
and the upper part of the vagina must be tightly packed if the 
plug is to be effective. This method is mainly applicable to 
case&Jn which labour has 1 not begun or the cervix is not 
suffic iently dilated to admit two fingers. Under these con- 
„ ditions it will arrest bleeding, and in some cases also will 
start labour pains. The chief objection to it is the difficulty 
of maintaining efficient asepsis. That this is a practical 
■ •. objection is shown by the fact that even in lying-in hospitals 
cases treated by plugging show a higher percentage of septic 
complications than those treated by any other method. It 
should therefore not be adopted except in an emergency. 

the Membranes. —This method is very useful 
jjlm head or breech .presents, ^he placenta is margip&Lor 
l ater ah and the amount- of bleeding slight; unless labour is 
already in progress the conditions for its performance arc not 
- entirely favourable, for as a means of inducing labour it is 
.unreliable. Free escape x)f t^e liquor amnii permits the 
r presenting part to descend completely into # the lower uterine 
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segment and fill it so as to compress the placental site ; at 

the same time the force and frequency of tne uterine contrac- ’ 

lions are increased. Care must betakenthata loop of . jsord 

does not become prolapsed. |f the ggfiSfiBjft it is 

(inutrarindifiated. If the breech presents it should be, 

followed by pulling down a leg as soon as sufficient 

dilatation ha& been accomplished. Whenever it is clear . 

that the child is dead delivery may be rendered easier by • 

reducing the size of the head by craniotomy. k 

Caesarean Section in the Treatment of Placenta Praevia.— 

A certain amount of experience has been gained during the 

last few years of the performance of Caesarean section in • 

cases of placenta praevia. This operation has been done 

chiefly in cases of cental insertion, for in these the mechanical 

difficulties of delivery per vias naturales are the greatest, and 

the degree of haemorrhage is always severe. It may be- 

considered in all cases in which there has been. serious 

• 

Haemorrhage, and in which from the position of the placenta, *■ 
it is anticipated that delivery cannot be effected without 
further serious loss of blood. In such cases Caesarean V. 
section, performed after the first attack of bleeding has 
occurred, offers almost the only chance of the survival of tho 
child, and is probably less dangerous to the mother than' 
delivery by the nat ural channels. At the same time it must 
be remembered that delivery by Caesarean section cannotbe 
effected without the loss of & considerable amount (one 
half pint) of blood. In addition, the amount of shock 
attending an abdominal operation is certainly greater, team 
that attending delivery after pulling down a leg. Caesarean 
section is not here contra-indicatcd by death of the ckild, 
for ^cooperation is . mainly. under t aken, in .the mat^r^l 
interests. In order to reduce operative shock the operation 
should bo performed by the so-called “ shockless ’’ method, 
i.e. f by the use of local anaesthesia supplemented by a 
minimum amount of an innocuous general^anaesthetic such 
as gas and oxygen. Intravenous saline transfusion will 
usually he required either before or during the operation^. 

Treatment of Accidental Haemorrhage.—1. When the, 
haemorrhage is external. —In the j&arly stages jQ.f .I&Kqux^. Jhe , 
pervix Being closed or only Jarge enough to admit two fingers, 

< two methods of treatment are applicable—viz., vaginal plug- 
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ging and rupture of the membranes. The former is the 
j method introefneed and advocated at the Rotunda Hospital, 
j Dublin, and now generally accepted and practised. The 
jobject in view is twofold—firstly, to stimulate the uterus and 
Iso induce effective labour pains; secondly, to prevent 
j further haemorrhage. The vaginal plug does not directly 
'control bleeding, as in the case of placenta prtovia ; but it is 

r .claimed for it that, by preventing the escape of the effused 
bloody when the uterus is actively contracting, the intra- 
• uterine pressure will be raised to a point at which it equals or 
exceeds the blood-pressure in the placental sinuses, and 
•accordingly the bleeding will cease spontaneously. It is 
iclear that this «*ffer:t will not bo produced unless the plug 

icxcites. effective uterine contractions. The plugging is 
J carried out as follows: The vulva should he shaved and, after 
thorough antiseptic douching and swabbing, the vaginal 
canal is tightly plugged from the fornixes to the vulva with 
strips of antiseptic gauze ; an abdominal binder tight 
enough to compress the uterus is next applied ; finally a 
large pad of wool is placed over the vulva, and a bandage 
carried tightly from the binder behind, over the vulval pad, 
and fixed to the hinder in front. Full doses of ergot are .also 
given by the mouth or by subcutaneous injection. Un¬ 
ruptured membranes are of great assistance in maintaining 
intra-uterine tension. If uterine contractions are not power¬ 
ful] y excited, this treatment*may convert the case into one 
l of concealed haemorrhage by preventing the escape of effused 
jjrfood. This untoward result docs undoubtedly occur, but 
•experience shows that plugging by this method rarely fails 
I to excite effective contractions. 

It has been already mentioned that vaginal plugging is 
difficult to carry out under complete asepsis, and t hat septi c 
cq peptic a^ipns are frequent after its use. The risk of sepsis is 
probably less in accidental haemorrhage than in placenta 
praevia on account of the low position of the placenta in 
the latter. The efficiency of the method in suitable cases 
and the simplicity of its requirements render it of real value 
in accidental haemorrhage. 

Rupture of ,the membranes is the other alternative at 
this stage ; its object is to excite e ffective contractions 
and thus accelerate labour!* This effect is, f however, less! 
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certainly produced than by vaginal plugging. It should 
only be used at this stage if t he, bleeding is, slight, or b&s 
ceased, and the amount of blood which has been lost is 
inconsiderable. Before rupturing the membranes a 
presentation should be produced by external version if any; 

ther part presents. Afterwards, a tight abdominal binder! 
should be applied, and full doses of ergot given until| 
effective pains have been excited. 

The matter may therefore be summed up by saying that', 
in’the.. early stages severe cases . of external accidental 
hemorrhage should be treated by plugging, slight cases by; 
rupturing the membranes. 

In the further management of labour it must be recollected 
that in many eases accidental haemorrhage ceases spon¬ 
taneously, and after a severe loss at the beginning of labour 
no more bleeding may occur. Or if the bleeding recurs it is 
not necessarily in large quantity. In this respect the 
conditions are very different from placenta pra*via, in which 
haemorrhage continues throughout the stage of dilatation 
unless checked by treatment. When the bleeding has ceasecj 
or is inconsiderable and the cervix is sufficiently dilatedj 
de Kibes' bag may be used for dilating the cervix so that! 
delivery may be rapidly completed by forceps or version. 

2. When the hemorrhage is concealed .—In severe cases of 
concealed haemorrhage there is complete uterine inertia, and 
it is almost impossible to induce ?effective labour pains owing 
to paralysis of the uterine muscle from over-distension. Two 
lines of treatment have to be considered, and the choice is 
often difficult, requiring great care and judgment. (1) The 
vagina may bo plugged and a binder applied in the hope of 
. exciting pains, and the attention then devoted to restoring 
the patient’s strength by administration of stimulants, saline 
cnemata, or saline transfusion. In the absence of skilled 
assistance, and in surroundings unsuitable for "serious 
operative measures, this is probably the bejt treatment to 
pursue. (2) In hospital practice, and when the patient’s 
surroundings are suitable for a major operation, the case 
' may be treated by Caesarean section or by the removal of 
. the entire unopened uterus. Since the uterus in concealed: 
haemorrhage is nearly alwayg an organ exhausted by repeated 
child-bearing, i^ may be urged that it* should be removed in 
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J the mother’s interests. If . removed unopened, there is 
j, probably less fresh loss of blood than if removed by the 
{ usual procedure in Caesarean hysterectomy (p. 735). 
Where such an operation is performed the precautions, 
- described in connection with Caesarean section for placenta 
•praevia must be strictly observed. As may be expected, a 
• high maternal mortality attends this very serious condition, 
by whatever method it may be treated. 

Mortality.—Out of 10,000 recent-consecutive admissions, 


U9 cases of placenta praevia wore treated at Queen Char¬ 
lotte’s Hospital. The maternal mortality in these cases ' 


was 10 per cent., but it must be remembered that many 
of these cases were admitted during labour, after severe 
bleeding had occurred and various methods of treatment 


had been applied. The foetal mortality in the same 
series, calculated upon the number which died either during 
delivery or before leaving the Hospital, was 07 per cent. 
During the same period 129 eases of accidental hannorrhage 
• occurred with a maternal mortality of 4 per cent, and an 
infantile mortality of 68 per cent. These figures illustrate 
very well the greater seriousness of placenta praevia from 
the point of view of the maternal risks, and also the heavy 
foetal mortality which attends both varieties of ante¬ 
partum haemorrhage. The foetal mortality is in part 
accounted for in both cases by prematurity. In the majority 
of the fatal cases of placent a praevia the insertion was central. 
Accidental haemorrhage is seen to be both more frequent and 
on the average less serious than placenta praevia. In 
addition to the maternal mortality there is a relatively high 
' rate of puerperal morbidity from septic complications. 


Non-expulsion of the Placenta 


Th6 natural expulsion of the placenta may be prevented 
by qiterinti i nertia , (6) by m orbid adhesion of the placenta 
®<5r membranes to'the uterine wall, (c) by the formation of a 
» • rfiTLfrq fiiicm rin g ; in all these conditions severe haemorrhage 
may occur unless the placental attachments remain un¬ 


disturbed. If the placenta retains its complete attachments 
undisturbed there will be little haemorrhage, for none of the 
uteroplacental vessels hav$ been tom ; when, however, 
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it is in part but not wholly detached, and tfye uterus ia^- 
unable to expel it into the cervix, uterine* retraction is 
impeded and free bleeding ocfcurs from the imperfectly closed 
mouths of those vessels which have been torn. Though,!"; 
the normal processes of separation and expulsion of the;.', 
placenta and membranes are always accompanied by : 
haemorrhage, the amount does not usually exceed 4- to b* 
ounces, and is not enough to quicken the pulse-rate or affect .< 
the general condition of the mother. Unusually free 
blinding at this period (third stage) is always due either to 
incomplete detachment of the placenta or to laceration of some 
part, of the genital canal—the cervix, vagina, or vulva. 
The latter will be considered in the next section in connection 
with post-partum hemorrhage. 

(1) detention of the Placenta. Uterine Inertia. —In this 
condition spontaneous delivery of the placenta does not • 
occur, and the after-birth remains in organic union with the . 
wall of the uterus, although its attachments are not abnor¬ 
mal. The cause of the non-detachment of the placenta must * 
be inadequacy of uterine retraction.and contraction, for no • 
abnormality can be detected in the placental attachments. 
Sometimes no iuemorrhage occurs.; more frequently ai 
portion of the placenta becomes separated, and then.them ia- 
haemorrhage, which may be very profuse, some of the most! 
serious cases of post-parlum haemorrhage being met with' 
before the placenta has been delivered. A practitioner in 
hurry may be tempted to diagnose retention whenever the J 
placenta is not expelled within a few minutes after the * 
delivery of the child ; this is unjustifiable, and at least^ n. • 
fo ur should be allowed to ela pse^ th^q 
haemorrh age, bciore. the. ™ TO* 1 i 

When there is no hasmorrhage the condition is not urgent, 
and delay can do no harm ; if th ere is_muph h aemorrhage no 
(Jjday can, of course, be allowed. If the placenta cafinol be 
expressed (see p. 335) the treatment consists in jjigtol 
removal of the after-birth from the uterus. In the case under 
consideration, no difficulty whatever attends the detachment 
of the placenta by the fingers, showing that there is no 
structural abnormality. But this operation, though, simple . 
. and easy, is attended by definite risks^ and should never be 
i undertaken merely to save time. 
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(2) Morbid Adhesion, of the Placenta .—The pathology of 
this condition is‘imperfectly understood. Clinically it is 
characterised by unusu al firmhess of the placental attach¬ 
ment s, in consequence of which spontaneous delivery is 
rendered, impossible. It is rare for the whole placental sits- 
to be thus affected ; usually the change is partial in extent, 
it is attributed, and with probability, tcv inflammatory 
changes in the decidua, resulting in the formation of more 
or less extensive firm organic connections with the uterine 
wall. From this view it is easy to proceed to the assump¬ 


tion that some form of decidual endometritis is the original 
lesion ; and this assumption is supported by the observation 
that the condition not infrequently recurs in successive 
pregnancies. But- pathological proof has not yet been 
advanced, because it is difficult to obtain material in a suit¬ 
able condition for histological examination, inasmuch as the 
placenta, in these cases, is usually obtained in fragments torn 
from the uterine wall. 

Morbid adhesion of the placenta usually causes severe 
beemorrhage in the third stage, but sometimes there is little 
or none. The amount of bleeding depends mainly upon the 
extent of the adherent area ; when this is large, only a small 
part of the placental site can he l«ai<l hare— i.e. can give rise to 
haemorrhage ; when the adherent area is small a large extent 
of the placental site m.ay be denuded and thus cause severe 
bleeding. 

Simple retention and morbid adhesion of the placenta can 
* onl y be distinguished from one another by digital separation 
of. .the, after-birth- In the former condition this is easy ; 
in the latter it is difficult owing to the presence of dense 
fibrous bands which must be torn through, or owing to firm 
union, between the placental and uterine surfaces. The 
treatment of a morbidly adherent placenta is the same as 
of a retained placenta—viz. to rem ove it by-intEa.-ntcwne 
iuanipulatipn: 

(IJ) M.orbid Adhesion of the Membranes .—When this 
’occurs, tha placenta, though expelled from the uterine cavity, 
.remains suspended in the cervix or vagiua K y p^p-^parnt^^ 

(rig. 121), and cannot be 
’delivered by voluntary expulsive efforts or by gentle com- 
■pxession. Abdominal t examination shows that the placenta 
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has left the uterus. If eaexgetic.GOpxpressijn of the uterus hj 
practised placenta may. be. tom away. wd expelted with 

the amnion, leaving a large part of the chorion in. the uterus] 
In point of fact this is what usually occurs in such cases, and 
the fact that the membranes arc morbidly adherent is not 
■recognised until the after-birth has been delivered, when it 
is found on examination that the chorion is deficient, The' 
amnion is seldom adherent and usually comes away entire 
with the placenta If the condition is recognised before the 
defivery of the placenta, no further attempts to deliver it 
by compression should be made, but jjygjfoln- 
should be practised, the fingers being passed up the side of 
the placenta inti) the uterus to the site of the adhesion. 
When it is found that a piece of the chorion has been torn off* 
a vaginal examination .should be made, and if the piece is 
found hanging donn into the vagina it should be carefully, 
removed by twisting it with a pair of forceps. If the end 
cannot be tell m the vagina, nothing further should bo dono ; 
the piece of membrane will become detached and sponta-’ 
neously expelled during the first week of the puerperium, 1 
and if efficient asepsis has been secured, no harm results. 
The alternative is to explore the uterus by passing the 
whole hand into it, and this procedure, even when carefully 
carried out. often results ir* bacteria being carried from the 1 
vulva into the' uterus A high percentage of morbidity! 
from Repsis is found in eases in which the hand has been] 
passed into the uterus during or after the third stage ofl 
labour. 

(4) Contraction Rh\g (Hour-glass Contraction).—The 
causation of this condition lias been already discussed 


(p. 450) in connection with its occurrence in earlier stages of 
labour. Tn the third stage ’it causes great narrowing of 
the lumen of the uterus and prevents the expulsion of the 
placenta. The upper part of the uterine body, which, 
though retracted, is lax and contains the placenta, is sepa¬ 
rated by a ring of spasm from the lower segment and cervix, 
which are also lax ; hence the name of hour-gla ss contraction, 
which has been applied to it (Fig. 257). The condition ^ 
occurs after prolonged or difficult labour, but the adminis- \ 
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A similar condition may occur in the first and second stage 
of labour, and h£s been already referred to. 

If the placenta becomes partly or wholly separated there 
will be for its expulsion through the 

ring of spasm is impossible ; if not, there will be jjftoe._ In 
the former case immediate removal of the placenta is called 



Flo. 257.—Retention of tlie Placenta due to a Contraction Ring. 

(After Bumrn.) 

for ; "in the latter, it is best to wait.for^WQ^pr three- hours 
before attempting removal, in order to get rid of the local 
f spasm ; this may be aided by the administration of a full 
dose of pioxph jja. hypQdennicalIy__(i . grain). Considerable 
difficulty m&y be experienced in dilating the ring of spasm, if 
the operation has to be undertaken immediately. 

Sometimes the presence of a fibroid tumour in the lower 
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part of the uterine wall will offer the same kind of obstacle 
to spontaneous expulsion, and the same land of difficulty in' 
artificial delivery, as irregular retraction. 

Digital Removal of the Placenta.—This operation should 
not be lightly undertaken, for it is by no means devoi<f of 



"Fm 258.—-IntriHlucing the Hand into the Vagina. 


risk. An ana^Jiefcic should be given, and the patient placed 
in the dorsal, position with the legs supported by attendants 
or a Clover’s crutch. The most scrupulous antiseptic pre¬ 
cautions must be taken in sterilising the hands and vulva 
and a pair of previously sterilised rubber gloves should 
be used in all cases. A kot ,(U.8^»|.intra^uterine. dflUche 
should be prepared for administration atjbhe .close of the 

" B 33—2 
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^operation. Either hand may be "passed into the vagina, 

jbhe other being erAployed to steady the uterus. The fingers 
And thumb should bo bent into the shape of a cone 
258), and the whole hand gently introduced through 



Pig. 259.—Digital Separation ol the Placenta. 


the vufva, the labia being separated with the fingers of the 
other hand ; the whole hand may then be passed up between 
ti^XB&mbtane8 and the uterine wall until the lower,p!acental 
hnrrUr Eftu&ed. If the fingers are inadvertently passed 
inside the collapsed amniotio sac, they must be withdrawn 
land re-introduced outside the membranes. 
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In a case of simple retention it will be found to be perfectly 
easy to insinuate the fingers under the pf&ental edge, and 
gradually detach it from the uterus, the fingers sweeping the 
wall on both sides (Fig. 250). This should be continued until 
the whole of the placenta has been completely detached; 
then the mass is grasped in the fingers and gently withdrawn 
into the vagina, the membranes being peeled off behind it. 
The .fundus is steadied by the other hand grasping it 
until the operation is finished. It is important fully to 
detach the placenta before beginning to remove it, otherwise 
fragments may easily be torn off and left behind. Every 
effort should, howc\cr, be made to detacli the whole of the 
placenta and sweep it out of the uterus before withdrawing 
the hand, thus avoiding the necessity of introducing it a 
second time. Immediately after the placenta has been 
removed it should be examined, and if it or the membranes 
are incomplete the hand must again bo ini reduced and the 
retained portions removed. A hnt-mtra-utcrine douche 
should then bo administered to stimulate retraction and 
remove clots, and to counteract the possible effects of the 
introduction of air or impurities. A dose of ergot should be 
given, and it is important to make sure that the uterine 
cavity is completely empty, as described on p. 336. Care¬ 
lessness m performing this •operation, may result in perfora¬ 
tion of the uterus, incomplete removal of the placenta, or 
troublesome haemorrhage , in spite of precautions a mild 
uterine infection frequently occurs in the puorperium. 

When there is morbi£ adhesion of the placenta, difficulties 
will bo encountered. In this case it is best to be gin With the 
detaohed portion, if this can be found. The finger-tips must 
bo used in clearing the uterine wall, and great gentleness is, 
of course, called for in all the*manipulations. The use of the 
curette is inadmissible, but blunt ovum forceps (Fig. 235) 
may be used to seize and detach portions of placenta which ' 
cannot be separated by the fingers. Every effort should be 
made to remove completely the whole of the placenta and 
chorion, but it is often difficult to make certain that this has 
been done. 

In irregular retraction the difficulty consists in dilating 
the ring of spasm sufficiently to admit Jbhe fingers and allow 
of the removal of the placenta. A full hypodermic dose of 
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alone. 


Post-parlum Haemorrhage • * 

«■ 

Haemorrhage which occurs after delivery, is called post¬ 
partum haemorrhage ; its occurrence i s most t o^.bo feared 
i fflmed iately. or witliin an hour or tvvo aftcTTal)our"is over. 
Haemorrhage occurring after the first day of the puerperium 
is called secondary post-parlum haemorrhage, or puerperal 
haemorrhage ; the latter term is preferable, as it is desirable 
not to confuse it with the form of haemorrhage under con¬ 
sideration. Many lives have been lost from this complica¬ 
tion of labour ; bleeding may supervene so suddenly and 
profusely that, unless it can be checked, death will ensue 
within half an hour to an hour. A disaster such as this may 
follow a rapid and apparently an easy labour ; it is therefore 
of the first importance that its causation, and the principles 
which underlie its prophylaxis and immediate treatment, 
should bo clearly understood. In proportion as these prin¬ 
ciples are generally acted upon, post-partum haemorrhage 
becomes less frequent and less formidable. 

Causation.—There are only three local conditions which 
can be regarded as immediate causes ot post-partum ha*mor- 
rliage—viz. uterine exhaustion or inertia , mechanical obstacles 
to retraction, and lacerations of some part of the genital tract 
(cervix, vagina, vulva) ; in the two former the bleeding 
comes from the tom utero-placental vessels (placental site) ; 
in the latter from tom vessels at the scat of injury. Uterine 
(exhaustion at this period implies failure, more or less com- 
Jplete, of both contraction and fetraction— i.e . it is identical 
with the condition previously described as secondary inertia 
* (P- 443). Cases of real gravity which imperil or destroy life 
are generally d^ie to this cause ; it is obvious that exhaustion 
of the uterus, when the placenta has been separated, will 
allow of haemorrhage of the most profuse kind, for muscular 
action is the only effectual means of closing the mouths of 
the tom utero-placental sinuses. The circumstances which 
may lead directly or ipdirectly to post-partum uterine inertia 
pjust therefore be carefully borne in mind ; they can be 
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conveniently grouped into predisposing and immediate causes. 
As they have all been previously considered ih detail, little 
more than an enumeration of them is here required. 

Predisposing Causes of Post-partum Inertia.-—- Multi parit y ^ 
especially when associated with rapid child-bearing" is the' 
most important; such cases, in other words, as are liable to 
secondary inertia during labour. Post-partum haemorrhage 
from inertia in a primipara is rare. Debility . especially as 9 
met with among the poor from insufficient feeding and 
iitsanitary occupations or surroundings, is also of importance. 
Ovvr-disten&ion.^oi the uterus (twins, hydramnios), aqtfe- 
PttZLwn .haemorrhage, secondary, inertia _ during the second 
stage, protracted^.precipitate labour, and p^onyedj^ig^jfte^ia 
must all be regarded as conditions which increase the risks 
of the occurrence of post-partum inertia. 

Immediate Causes of Post-partum. Inertia.— Artificial 
delivery of the child during a period of secondary inertia, 
involves serious risk of post-partum hamiorrhage, as has 
been already explained in another place. It may be repeated 
here that absolute cessatiou of the pains of labour forms 
a contra-indication to delivery. One of the causes most 
frequently met with is mismanagement of the tltixd 
labour. The importance of continuous manipulation of the 
uterus during and after this stage has been pointed out; if 
this precaution is neglected the uterus may fill with blood 
and even become distended (relaxed) without any external 
bleeding attracting attention; serious loss of blood may 
then occur, which will in turn induce an extreme degree 
of inertia. The uterus very generally requires stimulation, 
at this period of labour. Sometimes post-partum inertia 
appears to be reflgxly induced, by a fullModder , and it may 
also without doubt be brought qn by nervo us shock . It is 
probable also that in some cases inertia is complicated by 
deficient, cm mM)jlity of the bipod preventing the formation 
of thrombi in the mouths of the sinuses, buj with the excep¬ 
tion of some varieties of anaemia and the rare disease haemo¬ 
philia, we know nothing of the conditions which cause it. 
Since efficient retraction of the uterine muscle suffices of 
itself for the immediate arrest of the haemorrhage, deficient 
coagulability of the blood, is of secondary importance. 
hvcor&plet§ 9 Jietwction -—Mechanical obstacles to proper 
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retraction -will occur when portions or the whole of the 
placenta or membranes have been retained in the uterus, and 
sometimes when there is a fibroid tumour in its wall. It does 
not necessarily imply want of activity of the uterine musclo. 

Lacerations .—Those which affect the cervix and run up 
into the vaginal roof, so as to open the broad ligament to a 
greater or less extent, are the most formidable ; arteries of 
considerable size, and large venous plexuses, may be laid 
open, giving rise to free bleeding. Tears of the vulva and 
lower vaginal walls seldom cause severe haemorrhage ; but 
it must be remembered that the largo artery to the clitoris 
may be lacerated by a tear of the anterior part of the vulva, 
or the artery to the bulb by a deep lateral tear of the perineal 
body. 

Diagnosis.—1’ost-partum liaimorrhage U usually external, 
it may, however, be either partly or entirely concealed from 
flistension of the uterus with blood-clot, or from the forma- 
lion of a largo broad-ligament hseinatoma. The condition of 
the uterus is an important indication of the cause of the 
bleeding ; for if exhausted it is soft and Jlabby, with in¬ 
distinct outlines ; but if the bleeding comes from a laceration 
the uterus will probably l>e found to be hard and well 
retracted. Uterine inertia and lacerations may, of course, 
exist m company ; it is necessaiy to remember this when 
hsemorrhege continues after proper retraction of the uterus 
has been secured. Careful digital examination will be 
required to detect deep lacerations involving the vaginal 
roof. 

A. Treatment of Haemorrhage from Inertia.—In normal 
labour the separation and expulsion of the placenta aro 
neither accompanied nor followed by serious bleeding 
because the mouths of the tom .maternal vessels are imme¬ 
diately closed by continuous retraction of the uterine muscle, 
especially of the reticulated layer ; after the lapse of a few 
Jiours firm thrombi are formed in the mouths of the tom 
vessels,' which plug them securely. Retranti on. is fit, jj^st 
by jar t hfl , m ore important; for thrombosis alone must be 
powerless to prevent haemorrhage from large arteries until 
time has been allowed for the consolidation of the thrombi. 
The treatment of post-partum haemorrhage from inertia 
must therefore be directed in .the main towards igstomuLthe 

» i 
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thrombosis being relegated to a strictly secondary position. 
When stimulation of the uteius is unsuccessful, bleeding can 
be tempoianly arrested by compression of the organ, while 
Ume is allowed fot the j ecoveiy of the functions of the muscle. 
In Reveie cases there is no time to lose, and it is of the utmost 




Fig 2(>0 — liXpiossum of tho Plaionti t>y Pushing tlio ( ontractmg 
Uletus Down a lids md Bukwauls into tlio IVbis 

• 

importance that the tieatment adopted should bo prompt 
and efficient The following methods of stimulating the 
uterus should bo employed consecutively, and in the order 
stated, until success is attained. 

(1) Manipulation of the Utery# per Abdomen.—At the 
first sign of unusual haemorrhage this method can be instantly 
applied ; it is therefore mentioned first. The uterus should 
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be seized with both hands, rubbed and squeezed, firmly and 
continuously* until it is felt to respond by becoming harder 
A as it is manipulated. If the placenta has not been delivered 
tit should at once be expressed, or if necessary removed by 
, introducing the carefully sterilised and gloved hand into the 

• uterus. When fairly contracted the uterus should be firmly 
'squeezed in the hand, and pressed downward.^ and backwards 
jin order to express all blood-clot from it (Pig. 260). Firm 
'retraction will not be obtained until the uterine cavity has 
.been completely emptied. Even when the bleeding has 
'apparently been controlled in this manner, gentle massage 
‘must be kept up for half an hour or more, as relaxation may 

* recur. Difficulty in applying this method may be met with 
when the haemorrhage is concealed and the uterus distended 
and flabby. Such cases are better dealt with in the first 
instance by clearing out the uterus. 

(2) Administration of iff got .—A full-dose of ergot may 
be given as soon as abdominal compression is begun. Its 
effect is |)roduced most rapidly when given by deep intra- 
jnuscular injection, and the buttock is a convenient spot for 
the purpose. l_c.c. of a 20 per cent, solution of pituitary 
extract or ten to twenty minims of the injectio ergotime 
hypod ermica may be given ; these solutions should always 
be sterilised. If given by_ihe tuoiith, the dose should be 
from one to. two, drachma of tiie extractum ergotai liquidum. 
While very useful in cases of moderate severity, ergot appears 
to have no. effect upon a completely exhausted uterus, and if 
the condition of the patient is very serious, time should not 
at this stage be occupied in administering it. 

(3) IIpt Douches .—Whilo abdominal compression is being 
practised the nurse in attendance can prepare a hot douche 
(temperature 120° E.) of boiled water, or some mild anti¬ 
septic such as lysol (a teaspoonful to a quart). This is a 
valuable supplement to abdominal manipulation, for it 
powerfully stipulates the retraction of the‘uterine muscle. 
Given through a long tube passed up to the fundus of the 
uterus, it is of course more effectual than when employed 
vaginally. The medical attendant cannot leave the uterus 
when there is serious bleeding in order to prepare the douche, 

*and unless a reliable nurse i§ present, it had better be 
' omitted at this stage. It of the greatest service in 
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increasing and maintaining retraction when the hemorrhage. 
has been to a great extent controlled by o£hcr ineans, but it 
is of little use to give it until the uterus has been fairly well 
emptied of blood-dot by comprcssipn or by the mettad.neat 

to be described. 

(4) Clearing out the Uterus .—When abdominal compressj 
sion fails to produce an adequate response, when there isi 
concealed bleeding, or when the placenta has not been 4 - 
delivered and cannot be expressed, the uterine cavity should, 1 
be" promptly cleared out with the fingers. The most careful* 
sterilisation of the hands must be practised before this is 
done and sterilised rubber gloves should bo worn. The 
whole hand can be introduced into the vagina immediately 
after labour without causing the patient much pain, and two 
or three lingers can then be passed into the uterus, and, 
working in connection with the other hand upon the fundus, 
will readily clear out retained portions of the after-birth or 
blood-clot and at the same time powerfully excite the uterus 
to contract. Great care must be taken not to overlook small 
portions of adherent placenta. When the uterus has been 
emptied, a hot inlra-uter ine douche can be administered, the 
nozzle being passed and guided up to the fundus before the 
hand is withdrawn. 

All but the most serious eases of haemorrhage fiom 
inertia can be successfully dealt with by these means. In 
the worst cases, which are fortunately very rare, these 
methods may fail, and recourse must then be had to the 
following modes of treatment ; 

(5) Bi-manuai Compression of the Uterus .—This can. im¬ 
mediately be carried out if evacuation of the uterine cavity 
follow'ed by an intra-uterine hot douche fails to induce 
proper retraction. The wliofe hand is passed into the vagina, 

/and closed so that the fist lies beneath the uterus ; the other 
j hand is laid palm downw'ards upon the abdominal wall 
i over the fundus, and the body of the uterus isjirmly squeezed 
i between the tw'o hands. In this way the placental site. is 
directly compressed, and bleeding from the utero-placental 
vessels controlled. It may be necessary to keep up this 
form of compression for a prolonged period while other 
I measures are adopted for. restoring ^ the patient, and so 
' enabling the uterus to recover its activity. . This method is 
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most effectual and has superseded the old-tijne plan 
jof, directly, compressing the abdominal aorta agginpt the 
tlumkar .vertebrae; pressure applied directly to tbo site 
of bleeding is, of course, much more effectual than com¬ 
pression of such a large vessel as the abdominal aorta. * 

(6) Plugging the Uterine Cavity with Gauze. — This 
tnay be done as an alternative to the last-named, or after 
bi-manual compression has been applied without complcto 
success. Long strips of gauze, 2 or 3 inches wide, and tied 
together, can be stuffed into the uterus, beginning at the 
fundus and tightly packing the whole organ down to the 
cervix. In plugging the uterus the cervix should be seized 

I with a strong pair ot volselium forceps, with which it can be 
easily pulled down to the vulva ; the gauze is then intro¬ 
duced directly into the uterus with a long probe or pair of 
forceps. A very large quantity of gauze is inquired to fill 
the uterus. The best material is gauze impregnated with 
oxychloride of bismuth; this substance is an antisoptic of 
moie potency than iodoform, and the gauze can be left for 
a longer time m the uterus. Domestic substitutes, such as 
strips of boiled linen, may bo used in an emergency. The 
uterine plug acts mainly as a powerful excitant of uterine 
contractions ; but it is quite possible to par*k the organ so 
tightly as to control hemorrhage-by direct pressure. When 
retraction has been excited, a greater amount of direct 
pressure wdll also be exerted by it. Bi-manual compression 
is more useful than plugging, because it can be instantly 
applied, and requires no assistance or appliances. Plugging 
is further subject to the disadvantage that complcto asepsis 
is so difficult to maintain when this method is employed. 

f^nmprgjraiQti ia therefore, in .all dignmataafles 
I Ibe mOthod.-oi-cho*ce. 

(7) Methods of 'promoting thrombosis in the uterine vessels 
were formerly practised, but have now been almost entirely 
abandoned. The injection of solutions of iron into the uterus, 
though useful at the moment in arresting bleeding, was 
frequently followed by sepsis. lr | j^ ) rpT|alin we now possess 
a harmless haemostatic, which can be obtained in sterile 
solution, and it would be sound treatment to swab the uterine 
walls thoroughly with this solution ( Lin 1,000 t o Lin.2ih)0h 
or previously to soak in it th$ gauze used for packing, in any 
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case in which complete control of the bleeding could not be 
obtained by other methods. Also its use Voufd be clearly 

indicated in subjects ol hemophilia. 

Haemorrhage from incomplete retraction should be treated 
by the immediate removal of what is retained in the uterus, 
and then by the same measures as in the case of inertia. *• 

B. Treatment of Haemorrhage from Lacerations.— 
Lacerations of the vulva find lower parts of the vaginal 
walls causing haemorrhage should be immediately doped by 
sutfn/e, bleeding points being first ligatured. Deep lacera¬ 
tions of the cervix and vaginal roof are not easily closed by 
sutures, although with two pairs of strong forceps on the 
cervix the uterus can be drawn down a great deal; it may 
be very difficult to reach the highest point of the tear, and 
if the broad ligament has been opened bleeding points may 
be quite inaccessible Accordingly many cases have been 
recorded where bleeding has continued after the laceration 
has been app.uently sewn up. Two alternative methods 
to suture may be adopted: (1) Bi-manual compression; 
(2) plugging with gauze Bi-manual compression is 
described and practised by Fiitseh. He places the closed, 
fist against the perineum and presses the pelvic floor deeply; 
into the pelvic outlet; owing to the relaxed .and insensitive] 
condition ot the parts this pan easily be done. The uteiusi 
at the same time is pressed firmly downwards from the 
abdomen with the other hand, and thus the parts in the 
vicinity of the vaginal roof can be effectually compressed 
between the two hands, and the bleeding controlled. For 
plugging a laceration in the vaginal roof a speculum and a 
good light are required, and this method may therefore bo 
very difficult to applj in domestic practice, although 
valuable in lying-in hospital*#. m 

C. Restorative Treatment. —Although the first indication 
# in treatment is to arrest the bleeding, the general condition 

of the patient, in severe cases, also requires projnpt attention, 
lest death from syncope should occur after the haemorrhage 
has been controlled. While preparations are being made 
for the restorative measures described below, first aid in a 
serious case of haemorrhage can be given by lowering the 
headand holding up the arms cn&legg ^ pqfy&pn, 

anH If bandages # are at hand, by banda ging the limbs from 
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tfc e feet or,hands Towards,the.trunk. In this way blood is 
conserved iir tlie'vilal parts of the body. Tin? best method 

of immediately counteracting the effects of severe loss of 


solution into the^rectum is the best means of counteracting 
the shock and relieving the thirst which always follow 
severo haemorrhage. But if, during or after the bleeding, 
the patient is blanched, cold, unconscious, or if her pulse is 
over 140, transfusion of 2 pints of normal saline solution 
into the qie&iau basilic vein should be practised. There is 
no necessity to describe this simple surgical procedure or 
the apparatus required for its performance. If the necessary 
’ apparatus is not at hand, a useful alternative is to inject 
the solution under strict antiseptic precautions into the 
sub cutan eous tissues with a cannula, a piece of rubber tubing, 
and a funnel. The skin may be efficiently sterilised by 
painting it freely with tincture of iodine. A simple apparat us 
Tor transfusion occupies very little space in the obstetric bag 
and should be taken to every ease as a routine item of the 
armamentarium. The most suitable positions for the sub¬ 
cutaneous injection are (1) under the mammary glands, 
(2) under the skin of the posterior axillary wall, (3) under the 
skin of the abdominal walls. Salt should be dissolved in water 
in the proportion of about one tcaspoonful to a pint, and the 
solution boiled for ten minutes and then cooled. If there is no 
time for preparation, the salt may be simply dissolved in warm 
previously boiled water. In the absence of the necessary! 
apparatus for transfusion, the saline should be injected inta 
the rectum ; not more than one pint and a half can be given! 
at a time, and the solution should be slowly introduced, pre-| 
ferably through a tube and funnel, or the bowel will reject it.I 
The administration of cardiac stimulants by the mouth, 
and by hypodermic injection is also of great importance, 
and the obstetric bag should always contain remedies of 
this kind. Strychnine sulphate, in doses of 3 ^. to 3*5 of a 
grain, is a useful remedy for hypodermic medication. Ethe r 
QgJjJIftPdy ritay also be administered in the same manner in 
doses of 20 to 30 minims. As the researches of Blair Bell 
have shown, the hypodermic injection of arx organic extract. 


blood is the administration of normal saline solution in 
large quantities. Even when the^patient's condition is not 
urgent, the injection of a pint or a pint and a half of this 
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of the p jtuif.fl.rv gland is the most powerful means we posses , 

of temporarily raising blood pressure. It # :may be given in.. *' 
doses of 1 c.c. of a 20 per cent, solution. Elevating the foot 
of the bed for 10 to 12 inches may also assist the enfeebled 
circulation. The value of small doses of morphia in con¬ 
trolling restlessness after severe haemorrhage should not be 
overlooked ; a dose of J to J of a. grain, alone or in combina¬ 
tion with atropine, will relieve pain or restlessness, and often 
induce a little sleep, which will be of great benefit to tho 
patient. 


Labour complicated by Eclampsia . 

The pathology of eclampsia having been already discussed 
(p. J13), only clinical points will be here considered. 

Occurrence. - -When the albuminuria of pregnancy is 
appropriately treated it seldom terminates in eclampsia. 
This disease most frequently occurs in women who up to the 
time of its onset have been in apparently good health ; but 
had examination of the urine been made, it is highly pro¬ 
bable that albumen would in the majority of cases have been 
found before the onset of the disease. A certain number of 
cases of eclampsia have been recorded in which no albumen 
was found in the urine.. This is, however, very rare; 
Olsliauson met with it only once in 168 cases. About 
1)8 per cent, of cases occur after the sixth month (twenty- 
fourth week), but it has been observed as early as sixteen to 
eighteen weeks, and a number of instances have been recorded 
in which it has occurred with a vesicular .mole, no foetus 
being present at all. The convulsions commence most 
frequently before, or almost simultaneously with, the onset 
of labour ; more rarely afterJabouj has been for some hours 
in progress ; and least, commonly after labour is over. 
Pinard estimates the first-named at 54 per cent., the Second 
at 30 per cent., the third at 16 per cent, of all cases. In 
true puerperal cases the onset of the convulsions is very 
rarely delayed for more than forty-eight hours after, labour, 
although in some cases several days have intervened. 
Labour complicated by eclampsia is Usually premature. 
Tf there is a history of eclampsia in a previous labour, the j 
presence, of chronic nephritis must bq suspected. 
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* Clinical Features.—Although eclampsia may attack a 
pregnant wofaan who has apparently been in good health up 

to tbe moment of its onset, a senes of well-marked symptoms 

sometimes precedes its occurrence. The symptoms associated 
with the albuminuria of pregnancy may have been present for 
some time; but in addition certain other symptoms often 
occur which constitute what is called the jjre-eclamjptic state. 
They are (1) severe headache, usually frontal, but sometimes 
occipital; (2) functional disturbances of vision, such as 
muscae volitantes, diplopia, hemianopsia, and temporary 
amhlyopia; (3) occasionally well-marked albuminuric * 

retinitis, with considerable failure of vision ; (4) puffiness of 
the eyelids and cheeks ; (5) severe epigastric pain, with 
giddiness, nausea, or vomiting ; (6) occasionally, attacks of 
petit mal. The condition of the urine seldom furnishes 
remonitory signs, but a sudden diminution in the total 
amount of the urinary secretion may occur, and must bo 
garded as of great significance. In addition, the amount 
of albumen may rise, the amount of urea may fall, and the 
proportion of ammonia nitrogen consequently become 
increased (see p. 109). Clinical observations indicate that 
a definite rise in blood-pressure precedes the occurrence of* 
fits. This point has, however, not been completely estate 
lished, but during the stage of convulsions blood pressure is 
invariably raised. 

The convulsions are epileptiform in character, and con¬ 
sist of a stage of temic, followed by a stage of clonic, contrac- 
\ tions. Each convulsion is ushered in by fibrillary twitchings 
| in the muscles of the face,, tongue* and limbs, often followed 
I by, conjugate deviation of the head and eyes—usually to the 
Vlttft side. Then comes a brief period of tgnic contraction 
* -in which respiration ceases, and the trunk may pass into 
the condition of opis th otonos ; this is accompanied by 
marked cyanosis, the face being livid, and the tongue 
protruded between the teeth. This stage usually lasts less 
than half a minute, and gives place to general cJmuc^umtsac- 
tipns which appear to affect all the voluntary muscles of the 
body. Slight respiratory movements now occur, and the 
cyanosis gradually passes off during the period of three to 
five minutes which this stage generally occupies. A varying 
amount of mental disfubance follows the fit/, in some cases 
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the patient appears to be merely sleepy or somewhat dazed| , 

for a^few minutes • ’in some oases there ts a*brief period: 
of coma ; in others deep coma persists, the patient fail-J 
ing to regain consciousness before the onset of the next" 
convulsion. 


The convulsions arc almost always multiple j^they may 
occur every hour, or every halt-hour ; in more serious cases, 
with greater frequency than tliis. As many as a hundred fits 
may occur in a single case. During the eclamptic state the 
excretion of urine is greatly diminished, and may for some • 
hours be suppressed ; it frequently contains blood , and 
nearly always a large amount of albumen, becoming solid on 
boiling. Suppression ot urine is probably induced secondarily 
by spasm of the renal arterioles, which diminishes the 
amount of blood circulating through the tissues of the 
kidney. In all cases of eclampsia the urine must be 
examined, the catheter being employed to obtain a specimen 
if necessary. A high blood pressure is always present in 
fully developed eclampsia, and readings of over 200 mm. are 
often met *th. Tliis rise is generally boliev cd to be due to 
genoral ai * l spasm. When a considerable number of fits 
has occurred e temperature usually rises to 101° to 102° F., 
and in sonk .cases there is hyperpyrexia. Death may 
result from com a, from .ce rebr al jisomorrhage. or from 
pulmonary oedem a. 

Diagnosis .—It is necessary tb distinguish the following 
conditions from eclampsia : (1) epilepsy ; (2) hysteria and 
hystoro-epilepsy ; (3) convulsions or coma due to cerebral 
disease, diabetes, or acute poisoning. Uraemic convulsions 
are difficult to distinguish from eclampsia, but the general! 
line of treatment to be pursued is much the same in both. I 
Cases of epilepsy can usually be ^cognised by the history 
obtained from the patient or her friends ; when a history 
cannot be obtained, the condition of thejidae fumisfios the 


most reliable means of distinction; but it ^uust bo recol¬ 
lected that in the rare cases of eclampsia without albu¬ 
minuria the absence of albumen from the urine will be 
misleading. In general clinical features, the status epilep - 
ticus closely resembles a severe case of eclamptic coma with 
elevation of temperature, (pases of hysterical fits, and cases 
of coma due to causes other than renal, must be differentiated 

E.M.* * 34 
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by attention to tho special features of these disorders into 
which we cannot finter here. 0 

Prognosis.—The outlook in eclampsia is always very 
'serious both for mother and child. The maternal mortality 
appears to vary considerably with the severity of the cases 
and the method of treatment employed ; percentages are 
of little value unless given in relation to the same line of 
treatment. The mortality is decidedly higher hi multipara) 
than in primiparae. The greater the number of fits, the 
- more., serious is the prognosis ; in cases where more than 
twenty seizures occur it is said that the mortality 
is upwards of 50 per cent. When the fits are prolonged, 
when the temperature steadily rises, and when there is 
early ox ..continuous coma the prognosis is very grave indeed. 
Extreme degrees of anuria which do not yield to treatment 
are always of the gravest significance. Jaundice is rarely met 
with, but is sometimes present., accompanied by scanty and 
bloody urine ; a fatal termination must then be expected. 
'Yet the great majority of mild cases of eclampsia recover, 
labour terminating speedily, and the number of convulsions 
{not being great. In severe cases which recover, prolonged 
mental disturbance may continue, or insanity may supervene 
in the puerperium. 

The foetal mortality is largely influenced by the period 
of gestation.; in cases at the twenty-eighth week or earlier it 
amounts to nearly 100 percent., becoming Jess as term is 
approached. Under the most favourable conditions it is 
probably as high as 40 to 50 per cent. The occurrence of 
convulsions in the new-born-child, and of post-mortem 
hepatic lesions similar to those of the mother, has been 
already mentioned. This heavy mortality is to be attri-f 
* buted to prematurity and debility, to intra-uterine intoxi-r 
cation, to placental disease, and to the effects of operative 1 
interference. 

Treatment.—Severe cases tax the resources of treatment 
to an extent unequalled in obstetric complications. Only in 
the earliest stages can the disease be controlled with any 
certainty. It is, therefore, most important that the signi¬ 
ficance of the symptoms of tho pre-eclamptic stage should 
be clearly understood^ for at this moment prompt treatment 
may avert the convulsions. .When once the convulsions have 
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begun, the patient should be sent immediately to the hospital 
if tli^re is one within reach, or in cases of the better class 
arrangements should be made for continuous medical andj 
nursing supervision of the best and most experienced kind} 
which may be available. If only a single convulsion has 
occurred, there are possibilities of the gravest developments, 
and no precautions must be neglected. A specimen of 
urine should be obtained immediately, and complete , 
examination made, including, if possible, the tests for! 

acetone and diacctie acid, estimation of the amount of ! 

- 

albumen, and a microscopic examination of the centrifu- J 
galised deposit. 

General Principles .—Cases of eclampsia vary so greatly 
in severity that no routine can be followed in treating them. 
The general principles upon which treatment should be based 
are accordingly of uncommon importance, and must be care¬ 
fully considered. These principles are based upon the view* 
that eclampsia is a complex toxsemia, the original sourced 
of which is the placenta ; further, secondary sources of^ 
toxaemia arise during the course of the disease from pro-, 
found alterations in metabolism (liver, endocrinous glands),! 
and from failure of the excretory functions of the kidneys.- 
It is not possible by cutting oil the original source of the l 
toxaemia, i.e. } by emptying the uterus, to cure the disease in 
every case, fora lethal dose of toxins may bo already present f 
in the body ; or, again, the structural damage sustained ; 
by important viscera, such as the liver, may be so great 
that these organs may fail 1o recover their functional 
activity, so that vhe existing toxaemia is intensified and death ( 
ensues. Nevertheless, the disease cannot be finally cured *• 
until pregnancy has been ended. 

There are accordingly two immediate objects of treat¬ 
ment : (a) to terminate the pregnancy ; (6) to promote the 
elimination of the toxins, and to neutralise their effects. 
The relative importance attached by different schools to 
these two objects of treatment is not the same. An impor¬ 
tant school regards the first as all-important, and is, there¬ 
fore, prepared to subordinate everything to a rapid emptying 
of the uterus. To this school the treatment of eclampsia is 
mainly a surgical problem. Another equally important 
school regards the second object as all-important; the 
* # ‘ 34—2 
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ternsinatlon of labour Is a, secondary matter, eliminative 
treatment is of prime importance, and accordingly to these 
the treatment of eclampsia is mainly a medical problem. 

The surgical school encounters two practical difficulties. 
Firstly, the subjects of profound toxaemia are extre mely, 
sensitive - to the effects of surgical shock, and in many cases 
the uterus can be rapidly emptied only by the performance 
of a serious operation. Secondly, the toxsemic symptoms are 
not in all cases relieved by the termination of pregnancy ; 
tEiTwiH be understood from what has been already Said 
about the secondary sources of toxaemia. Herman has 
shown that in 57 per cent, of cases fits continue after labour. 
And, again, in 16 per cent, of cases the convulsions do not 
begin until labour is over. Consequently the patient may 
survive the operation of delivery and yet die of the disease. 
These objections are met by the surgical school with the plea 
that if an early resort to operation could always be made, 
j i.e before the toxaemia had become profound, these 
difficulties would be largely avoided. 

The medical school also encounters two difficulties. 
Firstly, the effect of medical treatment is uncertain, and the 
worst cases do not respond to it at all. This failure involves 
a loss of time which seriously prejudices the success of a 
subsequent operation, for the toxaemia is deepening all the 
time. Secondly, under the most favourable conditions this 
treatment is palliati ve., hot ^curative, and unless the uterus 
is emptied, the source of the specific toxins will not be cut 
off. Operative measures may therefore be required as 
well. 

One of the chief practical difficulties in the treatment of 
. eclampsia is that thg, ..TO^jcases usually sot in with un- 
e^ajnpled.. suddenness and severity. If an early stage of 
. mild toxsemia were always apparent, success by either 
• ! method? would be much easier to attain. In point of fact, 
- the less severe cases may be successfully managed by either 
the J surgical or the medical plan; the worst cases are 
" attended by a heavy mortality whatever treatment is 
adopted. r/ 

•Y We may now consider in more detail the medical and 
^eurgical measures which may be adopted* in treating cases of 
eclampsia. # 
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- A. Medical Treatment.—The immediate gbjeots of thisj^ 
treatment are (a) to promote elimination; (6) to neutralise, 
if possible, the effects of the toxins. The first object* la y 
much easier to attain than the second. At the same time ' -' 
'labour is induced or its progress expedited by methods, 
which involve the least possible shock. 

Eliminati^XTeatment .—The aim of eliminative treaty 


ment is to promote by alt possible means the elimination of 
toxic bodies from the blood and from the tissues. The • 
methods which may be employed are : 

(a) —From 10 to 15 ounces of blood may be 

withdrawn from the median basilic vein or some other 
source ; this obviously at once reduces the total amount of ' 
poison in the blood. At the same time it reduces blood 
tension, which is always high in toxaemia. Lichtenstein hasv 
recently attempted to show that the apparent benefit \ 
following operative delivery in eclampsia is in reality due ! 
to the loss of blood which accompanies it. It is only 
suitable. for ‘ sthenic ’ cases ; when wasting has occurred 
or when marked anaemia and anasarca are present it is 
contra-indicated. 


(h) —This is best carried out by the 

direct method, which consists in introducing from one to 
three pints of sterile saline solution through a cannula into 
a vein. It may conveniently 1>% combined with venesection, 
the same vein being made use of for both purposes. ’ The 
immediate effect is to reduce the concentration of the toxins 
in the blood serum arid thus to diminish their activity. In 
eclampsia a slightly alkaline solution should be used in order 
to neutralise the excess of acid bodies which are present in 
that condition. For this purpose 30 grains of acetate jofl 
soda may be added to each pint df normal saline, as recom -1 
mended by Jardine. Other more remote effects are that 
diuresis and, to a less extent, diaphoresis are produced ; in 
other words, a direct eliminative effect is seen, but this may 
not appear for twenty-four hours or more after the adminis¬ 
tration. 

Other methods of introducing saline solution into the 
circulation may be employed, however, viz. subcutaneous 
transfusion, or saline enemata. Absorption of fluid from 
the subcutaneous tissue is rapid, and also from the rectum 
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when empty ^ but) neither achieves such rapid results as 
the intravenous method. ^ 

Subcu taneous, transfusion is carried out with simple 
apparatus consisting of a trochar and cannula, a fumicl 
and tube. A Southey’s tube serves the purpose admirably,* 
and can be introduced without causing pain. The floor 
of the axilla, the submammary region, and Scarpa’s tri¬ 
angle are convenient positions for it. Strict antiseptic 
precautions must be observed, the apparatus being boiled, 
and the skin painted with tincture of iodine ; even then 
there is a certain risk that skin organisms may be carried into 
the cellular tissue, resulting in suppuration, and sometimes 
in sloughing. Not more than half a pint should be intro¬ 
duced in one situation, and for this amount to enter at least 
a quarter of an hour is required. The fluid should be dis¬ 
tributed by pressure with the fingers, and undue, tension 
avoided by employing only a low pressure. 

S aline en cuMia are rapidly absorbed if the lower bowel is 
empty ; but large quantities will not be retained, and not 
more than a pint can be introduced at a time. If the enema 
is repeated several times the bowel becomes intolerant, and 
rejects the whole or a part of it. A continuous drop enema 
(proctoclysis) may be used, but the apparatus is difficult to 
manage when convulsions occur.' 

( c ) Diaphoret ic.. Measures .—Free action of the skin is 
of great importance in aiding elimination and reducing blood- 
pressure. The hot blanket pack or the clectrii?. die at bath 
are perhaps the quickest and best methods of producing 
sweating, and should be preferred to any others. Medicinal 
means arc less certain, and have the disadvantage of also 
causing considerable depression of the circulation. Pilo- 
icarpin in doses of gr. T £ 0 by hypodermic injection usually 
’ causes< profuse perspiration, but it greatly weakens the 

action of the heart, and for that reason cannot be adminis¬ 
tered ‘ in serious cases. Antipyretic drugs such as phen- 
acefcin, antipyrin, and salicylic acid are not to be recom¬ 
mended. 

(d) Treatment, o f tfie Alimentary Cana l .—It has been 
already stated that there is reason to believe that toxins 
are freely excreted by the mucous membranes of the stomach 
and intestine and mky be"’reabsorbed by 'the colon. The 
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contents of the alimentary canal arq therefore to be 
eliminated os far as possible. 

TJxe. treatment may be begun by sto mach lavage j \ 
when the contents have all been washed away a fulL^ospJ'. 
bf magnesium sulphate in solution may be left in the stomach.^ 
Gastric digestion appears to be entirely in abeyance in 
severe eases, and. nothing but water should be given until 1 
the patient’s condition shows signs of improvement. ^ 
Hastings Tweedy has insisted upon this point, and has! 
shown the excellent results of the complete withholding of I 
food during the convulsive period of the disease. 

Purgation has been employed empirically in eclampsia 
for many years. Saline aperients such as magnesium 
sulpliate, which act chiefly by stimulating the intestinal 
secretions, are the most useful. Purgatives should not be; 
administered to a comatose patient, for swallowing is then? 
very imperfect, and anything given by the mouth may pass in 
part into t lie air-passages. Purging however is not sufficient. 
Absorption from the intestine takes place chiefly in the 4 
colon, and this part of the bowel must accordingly be kept* 
clear by frequent. irrigation. Normal saline, or the alkaline j 
saline solution mentioned above, should be used in large/ 
quantities (two to three pints), a long rubber tube being! 
passed for ton to twelve*inches into the bowel. The eoloni 
irrigation should he repeated until the large bowel is dear 
of faecal matter. j 

(e) I>em psulatio n. of tlie Kidneys .—This operation has 
been advised by EdeocTTls in severe cases of eclampsia accom¬ 
panied by anuria, the object being to restore renal activity 
by relieving the renal circulation by allowing venous oozing 
from the torn capsular vessels. The operation consists 
in exposing each kidney iA the Join and, after delivering it 
through the wound, stripping its fibrous capsule ^partially 
or completely away. Experimental observations have been 
made by Ehrenfest on dogs and other animals ; ho failed 
to produce diuresis in healthy animals by decapsulation, 
and in some of his experiments suppression of urine was 
observed. The scientific basis of the operation is therefore 
questionable, and the results of the small number of cases 
in which it has been perfowned are inconclusive. Advocates 
of the operation advise that it should , not be performed 
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Uft!? 8 § thore.ig, extreme anuria,.and not;until it is clear that 
evacuation of th 6 uterus has failed to relieve, it. Severe 
cases of post-partum eclampsia which do not yield to palliative 
^treatment l\ave furnished most of the opportunities for this 
operation. 

The importance of restoring the renal functions in 
eclampsia is obvious and can hardly be over-stated; after 
* the uterus has been emptied it is the chief concern in treat¬ 
ment. Although a surgical measure it is therefore most 
appropriate to consider dccapsu'ation as an adjunct 'to 
eliminative treatment. 

Treatment of the Toxic Symptoms. —It is of the greatest 
importance that the patient should be i 3 pjfl.tp.ri and all 
avoidable sources of external irritation—auditory, visual, 
and sensory—rigidly excluded. There is no doubt that the 
onset of a convulsion may be precipitated reflexly by any 
of the ordinary channels of sensation. 

During the. fit nothing can be done except to prevent the 
patient from injuring herself. She should be turned upon 
I her side to allow the salivary secretions, produced in excess 
; during the convulsions, to escape from the mouth, and to 
^prevent their finding their way into the air-passages while 
'•the patient is unconscious and her reflexes are suspended. 
\Taaave the tongue from being bitten the best plan is to fold 
a handkerchief in several thicknesses, pass it between the 
f teeth over the tongue, and hold it in position until the clonic 
•contractions have ceased ; or a wooden plug or a spoon 
handle covered with a handkerchief may be kept between 
the teeth. The clothing should be arranged so as not to 
impede respiration. 

The main object of treatment will be to control as far as 1 
possible the recurrence of c the convulsions by the adminis-j 
tration of anaesthetic or sedative drugs which directly influence* 
the central nervous system. 

Anaesthetic oj sedative drugs tend to prevent the periodic 
explosions of central nerve energy which cause the convul¬ 
sions. Of all £jie drugs of this class which we possess, 
i) morphia is the most useful in eclampsia, for the reason^ 

. that its effect is produced with great rapidity, and that it can 
be administered by hypodermic injection when the patient 
r-ifl unable to swallow. t KaIf. A-graj# may be given to begin 
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with, and thereafter doses of a quarter of a grain every.twof 
or fciiree hours until two grains have been 'given in aJl,L 
Next to this the most generally useful drug is chloral hi/drate^ ^ 
alone or in combination with tygmufo of pot q§$ i yy rn. Thirty! 
grains of chloral and fifteen grains of bromide may be given 
by the mouth every hour, until four doses have been adminis¬ 
tered ; or they may be given by the rectum, when the dose 


should be doubled, and the lower bowel must be cleared * 
out before its administration is begun. 

" These sedatives must be used with discretion, and not 


applied as routine treatment to all cases. They are chiefly 
useful in mild cases - i c. those in which the patient recovers 
consciousness moie or less completely between the seizures. 

( In severe cases accompanied by deep and continuous coma, 
little benefit is to be anticipated from them. 

Treatment with jnorphia and chloral has been extensively 
practised by Stroganoff f who makes these drugs the basis 
of the method known by his name. He advises that 
treatment should be begun with a quarter of a grain of 
morphia hypodermically, followed one hour later by 30 
grains of ehloial by the mouth , two hours later the morphia 
is repealed, and the chloral repeated six hours after the first 
dose , in all four doses of chloral and two of morphia may 
be given in twenty-four hours. As soon as the convulsjpns 
cease and the conditions arc favourable labour is induced.. 
StroganofE’s own results by thfs method have been very 
good; and Nagel ha* recently reported a series of 650 cases 
treated thus witli a maternal mortality of only 8 per cent. 
Such favourable results have not been obtained by the 
majority of workers with this method. 

In Fran ce the use of morphia is discountenanced on 
the grounds that this drug "tends,to diminish the .urinary 
and- other secretions, and that it adds another form of 
poisoning to those already in existence. These objections 
are mainly theoretical; there can bo no douljt that morphia 
in many cases notably diminishes both the frequency and 
the severity of the convulsions, and this is an important 
advantage, for by inducing exhaustion convulsions may be 
the direct cause of death. Its effect upon respiration must 
be carefully watched, for breathing maj become dangerously 
Blow. 
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_ Another method much employed is the .administration 
of chlo roform ; this has been recommended, with obtain 
precautions, in previous editions of this book. Recent 
advances in our knowledge of the nature of the eclamptic 
toxaemia have, however, shown that it has certain featurds 
in common w'ilh chloroform poisoning, viz. the presence 
of acetonaemia and disorganisation of the liver. The induc¬ 
tion of anaesthesia by chloroform in persons not suffering 
from toxaemia sometimes leads to symptoms of grave poison¬ 
ing from one to three days afterwards, even in eases where 
the amount administered has not been large. Chloroform 
must, therefore, be regarded as a dangerous anaesthetic in 
eclampsia ; its use should he avoided for operative purposes, 
and it is not advisable to administer it even to produce a light 
degree of anaesthesia for the control of convulsions. The 
only ge neral anaesthetic used should be cl hgr. 

Treatment of Pyrexia.- -Antipyretic drugs should he 
avoided. Tf the hot pack previously mentioned fails the 
body should be nibbed with pieces of ice. 

The Circulation .—The outstanding features of the 
circulation arc the rapid pulse, the high tension, and the 
enfeebled cardiac action. Venesection brings relief to the 
high tension ; iutra-venous transfusion probably exaggerates 
it ; but the general good effects «)f the latter outweigh this 
’ disadvantage. In the United States . uiride, has 

been much employed as a means of reducing the pulse rate 
iand lowering tension, and with apparent benefit. Other 
writers believe that this effect is accompanied by a depressing 
action on the heart muscle which is dangerous. In reality 
we have no reliable means of directly assisting the circula¬ 
tion in eclampsia. 

The Conduct of Lahvur .—While medical treatment is 
being carried out no obstetric interference is practised 
except what may be required to assist the course of a labour 
already in progress. In the majority of cases of a mild 
type the fits do not begin until a few hours after labour ha’s 
begun, and its progress is rapid and easy, since the child 
is often premature and uterine action is powerful. The 
confinement may then be managed on general principles 
except in regard to two points ; [a) Jhe jggftcpd stage should 
. h&Jar m mated j>y for cep jfiead. has passed 
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iq to the pelvic cavity, ether being used as the anaesthetic for 
the Masons mentioned above ; ( b ) hjgeding* durin g th e 

delivery of the placenta may be encouraged, if venesection 

. If labour has not begun 


has not already been practised 


ohe of the slow methods of induction should be practised 
([>. 058). In cases of post-partum eclampsia it is obvious\ 
that medical treatment alone is applicable. 

We may consequently now indicate two types of cases of 4 
eclampsia which can be suitably treated by medical methods, 
viz., mild cases in which labour is in progress, and all post-! 
partum cases. Mild causes occurring before the onset of ( 
labour are less favourable, owing to the uncertainty of ‘ 
methods of induction. 

A difficult question which has often to be decided is 
how long to persist in palliative treatment when the results 
achieved are negative or inconsiderable. Less than twelve} 
hours does not allow sufficient time for definite effects tci 
appear,and the treatment should he carried out. thoroughly 
and continuously for that time. After twelve hour»~the 
condition of the patient and of the uterus must decide the. 
question of continuing. If labour lias not begun, or is in: 
jail early stage, and the toxaemia shows no signs of lessening, 
Lurgical treatment should not bo postponed, unless it is 1 
/(definitely decided to reject it entirely. 

lb Surgical Treatment.- -The surgical treatment, of 
eclampsia consists in effecting rapid delivery when labour 
has not begun, or has only reached the early part of the first 
stage. There are two methods of rapid delivery which may 
be made use of. One consists in forcibly dilating the cervix 
and lower uterine segment until it is largo enough to allow, 
the child to he extracted per vaginam ; it is generally known, 
as accouchement force , and*may «be carried out in several 
different ways, which will be described in the section on 
1 Obstetric Operations.’ The other consists in extracting 
the child through an incision in. the utering wall (Caesarean 
section); it may be done either per abdomen , by an intra- 
peritoneal operation, or per vaginam , when the operation is 
extra-peritoneal. 

All these procedures are major surgical operations, not 
to be lightly performed up on patieqts suffering from pro 
found toxaemia. Even when carried out under some form 
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of local anaesthesia, they produce a degree, of surgical. shock 
. jgrhioh, iniiQjisi4?ratiQn of the patient’s condition, appreciably;, 
increases the risk of a fatal issue. Nevertheless in severed 
cases the results of eliminative treatment are uncertain, and\ 
rapid evacuation of the uterus is the only alternative method, 
of dealing with them. The indication for these operations is, 
to save the mother; therefore the condition of the child,* 
whether alive or dead, is unimportant. - 

Delivery by accouchement force is the most severe of 
all, and it is be recommended. The amount of shock 

produced by rapid dilatation of the cervix, by the digital' 
method, for example (see p. 668), is little less than 
that which accompanies Caesarean section, and in addition 
dangerous lacerations of the cervix and vagina are often 
caused by these operations. Caesarean section by the abdo- 
oninal route is the simplest and most expeditious method 
jwe possess of rapidly evacuating the uterus, and if opera¬ 
tive treatment is decided upon, this is the operation of 
choice for eclampsia. Caesarean section of the full time 
uterus by the vaginal route requires special instruments 
and considerably more technical skill and experience for its 
performance, and is therefore only suitable for hospital 
practice. By the abdominal route the operation can be 
performed by anyone with- a litfcle experience of abdominal 
surgery. 

If possible, operations in eclampsia should be performed f 
under spinal .anaesthesia, or some form of local, infiltration/ 
anaesthesia. If facilities for these methods are nob available, * 
ethar given by the open method is the best alternative. 

Caesarean section has now been performed fairly often in 
eclampsia. Writing in 1911, Peterson collated 530 cases, 
and there is no doubt tiiat thiS operation is being resorted’ 
to with increasing frequency. The operative risk no doubt 
largely depends upon the duration of the disease at the time 
of operation ; 4he earlier it is performed the more likely is 
the patient to recover. Thus Winter has reported fifty-six 
early cases, some*vaginal, others abdominal, with only 
three deaths, 

" Choice of Methods.—Four types of cases of eclampsia 
may be defined:— ,, , 

^.guitaye for 
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medical treatment. At the same time means should he 
adopted to start labour if it has not begun,*or to hasten it if 
is already in progress ; the methods of choioe 
gtatifi dilators for inductipn.gr during the first stage, .fomeys 
during the second stage. 

(2) A severe case of ante partum eclampsia in whigji 
labour id in progress may be treated by medical .JTPffllYfrfBr 
twelve hour s, eliminative treatment being carried out fully, 
fn tte aBscnce of definite improvement, labour must then be 
terminated. If the first stage has advanced, 

tjip cervix may be completed by the dig^al method under 
ethor and forceps employed. If the first stage has made' 
little progress, Caesarean section should be preferred. Up to 
the thirtieth week the vaginal operation may bo performed, 
as it is then comparatively easy. In the absence of facilities] 
for performing this operation, reliance upon medical treat-l 
ment alone gives the patient a better chance than accouche-\ 
ment force. 

(3) Post-partum eclampsia must be treated by medical 
means alone. Renal decapsulation is not advised. 

(4) A fourth type remains, which is the most serious of all. 


viz., that in which severe toxaemia, accompanied by con-? 
vulsions or coma, or it may be by both, comes on befoi ^ 
labour has begun. Such gases often occur with dramatic! 
suddenness in women apparently in good health. They doj. 
not respond well to eliminative treatment, and loss of timej 
prejudices the chances of a favourable result from surgical! 
interference. They are therefore best treated by C aesarean « 

ssfitm jattouk drlfty- 

A 1 severe case * may bo defined for practical purposes 
• as one in which any or all of the following conditions are 
present: (1) frequently recurring con\uJsions; (2) drowsi¬ 
ness* stupor, or coma between tile convulsions; (3) sup¬ 
pression of urine ; (4) pyrexia. • 
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The Normal Puerperium 

The puerperium is the period succeeding labour, during 
which certain processes take place, the effect of which is to 
restore tho genital organs approximately to the condition 
which obtained before pregnancy. The features charac¬ 
teristic of nulliparity are never completely regained, for 
certain of the changes occurring in pregnancy, and the 
injuries received in labour, induce alterations which are 
permanent, although they may vary greatly in degree in 
different cases. The duration of the puerperal period may 
be stated as from six to eight weeks, but it is frequently 
longer than this. We do not possess any absolute clinical 
indication of the completion of the puerperal changes, but, 
as we shall presently see, the size of the uterus is the best 
guide. 

Consideration of the normal puerperium comprises the 
following subjects : 

(I.) The general physiology of the puerperium. 

(II.) The involution of the genital organs. 

(III.) The management of the puerperium, including the 
process of lactation. 

I. The General Physiology of the Puerperium.—At the 
close of a normal labour fche general condition of the patient 
is merely that of physical fatigue. The pulse is full and 
moderately slow—70 to 80 beats per minute ; the te pi- 
pftEftturft is usually sub-normal. Not infrequently a slight 
i shivering, marked by muscular tremor and chattering of 
the teeth, occurs, and may last from ten to fifteen minutes ; 
! it is unaccompanied by elevation of temperature or pulse- 
> rate, and is to be regarded as a symptom of slight surgical 
shack. Immediately^ after a prolonged labour the patient 
ma y sijow signs of well-marked * obstetric , exhau stion.* with 
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a temperature of 101° F. or higher; and when severe 
haemorrhage has occurred there will, of eoufse, he shock and 
pallor, with a rapid pulse and a lowered temperature. 

-four hours the temperature very 

commonly rises one or two degrees, even after a normal 
labour, and 100° to 101° F. may in this way be recorded with¬ 
out any unfavourable accompaniments. This is especially 
common in primiparae. The rise of temperature is to bo 
regarded as due to the read ion from the severe muscular 




FlO. 261.—Chart of a Normal Pncrperium, showing Reactionary Rise 
of Temperature of the T’irnt .Day. (Queen Charlotte’s Hospital.) 

Notr. —Thn ljn ihcnl*** Hi** Wr-shl of Lite Cumins uImim* the bonlor of tliv 

pnlui*. 

fatigue induced by labour ; it is never prolonged, and dis¬ 
appears entirely by the second day (Fig. 261). After the 
first twenty-four hours the temperature show’s a diurnal 
variation of about a half to one degree, and in normal cases 
it often does not rise above 99'4 F. In many cases, however, 
which otherwise run a normal course, the editing tempera¬ 
ture for the first few days may reach 99’8° or 100° F, 
Instability of the body temperature is one of the charac¬ 
teristics of the puerperium ; consequent!y_ya£L$fe>n§ pccyr 
causes top trivial to producQ any effect, in health. The 
temperature should be taLam. at least three times daily, 
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convenient hours being 8 a m , 2 p.m ,8pm; if taken only 
morning and evening, an evanescent rise may escape n-^tioe 
Temporary olevation of the temperature to 100° to 102° P. 
may occur during the first puerperal week from a number of 
slight causes, such as diet, .gastro-mfcestmal., dis¬ 

turbances, excitement or other nervous distuibance, dr 
mammary discomfort at the commencement of lactation 
(Fig 262) It appears certain that gastro-mtestinal dis¬ 
turbances are lesponsible for many casts of slight fever 
during the first week Hospital patients admitted when 



labour has advanced too far to allow time ior the usual 
preparation by an apeneut natui<illy show this form of 
pyrexia more often than others who have been properly 
prepared. In many other cases the administration of a 
purgative is immediately successful m bringing down the 
temperature, although no other treatment is adopted. Fever 
from excitement is the most evanescent of all, and lasts 
only a few hours. The fourth day is the time when the 
breasts become most severely distended, and rise of tempera¬ 
ture from this cause may be met with. Primipar® are the j 
more liable to it, but when suitably treated the fever seldom | 
lasts qaore than twenty-fo^r hours. *r n m a&y jpf * 
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these causey doca noLin any way distuftb the general euw t$ 
pf Jhe puerperium. * 

The significance of a rise of temperature in the piper- : 
perium is accordingly often obscure at first. Fever last big 
■*jtor twenty-four hours or more is a certain indication o^ 

(* morbidity,’ but evanescent rises of temperature are not 
necessarily to be regarded as definite evidences of abnormal 
developments*. Various standaida of * morbidity ’ are in* 
use in other countries, but in this country it has been 
generally agieed, upon the saggedion of a committee of the 
British Mcdieal Association, lo regard as ‘ morbid ’ all 
cases in which tlie temperatmc reaches 100° E., or over, on 
two occasions between the second and eighth days. This 
period will not include the leuchonaty rise just referred to. 

‘ Fever ‘ during the pueiperium as thus defined, i/*> due in 
the great majority of instances to some degree— it may be 
slight, it ma\ be se\eie of septic infection, and unless * 
some other < a use i an lie dc tcnmnul definitely, such cases 
must be* legarded and treated as septic. There are but* 
few exceptions to the genetal tide that an aseptic puer- 
perium i" also afebrile , it is, however, obvious that feb¬ 
rile affections quite independent of the puerperium, may 
attack a lying-ui woman, although no septic infection has 
occurred 

The piilse-talt is usually slow (00 to 70) tor the first 
twenty-four to forty-eight how* and if a reactionary rise of • 
temperature occurs, the pulse-rate does not rise with the 
tempeiature ; it may even fall as the temperature rises 
(Fig. 201). After the third day the rate is about normal,! 
varying slight Iy in correspondence w ith tho temperature. In 
patients anemic and debilitated from hemorrhage the pulse- 1 
rate will remain abnormally rapid for several days. In the 
absence of such causes, a pulse-rate continuously over 00 
is alwa>s disquieting. A rising pulse with a falling tempe- * 
rature indicates haemorrhage ; when fever is accompanied' 
by a disproportionately rapid pulse, the cause is usually i 
sepsis, but the same phenomena may be observed with f 
pyrexia due to emotional disturbance (Fig. 202). 

The Exc retions - -Great variations occur in the amount of 
Wine excreted during the early days of the puerperium ; it 
appears, however, that tho*amount is*as a rule, increased for 

# dfe 
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the. first two days, and then gradually falls until it reaches 
the normal level. S ug ar is normally present in the urine 
after the mammary glands have become active : it i & lactos e, 
not glucose, and is derived, riot from the liver, but from the 
mammary glands. Peptones are present in small amount 
from the second to the^fcTith day, and observers are agreed 
in attributing them to the involution changes going on in 
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FlO. 263.—Frozen Kceli.m of the IVlvis of u Woman who died 
immediately after 1 )elivery. (Harbour.) 


the uterine muscle. Traces of albumen and acetone are 
frequently found, and tlie percentages of urea, phosphates, 
aiid sulphates arc reduced. The act of urination is at first 
somewhat painful, and temporary retention of urine may 
occur either from spasm of the sphincter or from paresis of 
the muscular walls of the bladder. 

The skin acts fi^ply.. and for the first few' days the bowels 
arc usually constipated. 

The deficiency red cells and haemoglobin, 
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which is natural in. pregnancy, is rapidly mode up during the. 
to-days following labour. The le ucocyt ostfl, also natdl'al 



Fig. 2(»4.-—-The Uterus immediately after Delivery, :iUo from a Frozen 
Section. The position of the lower segment, is clearly defined by-the 
retraction ring and the thinness of the wall immediately below it. 
The pelvis is contracted and tho uterus is much higher than normal. 
(Barbour.) 

to pregnancy, rapidly disappears during the .same period, 
the number of white corpuscles falling from about 21,000 
. * • 35 ^_ 2 
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pejv cm. to 10,000 per cm. (Henderson.) The diminution * 
in Jbe number df leucocytes appears to bear some relation.to ’ 
the amount of the lochial discharge, a free discharge being * 
accompanied by a more marked fall than a scanty discharge. 

• A rapid rise in .the number of leucocytes indicates the onset 
of some septic or inflammatory condition. 

The digestive Junctions are, as a rule, depressed during the 
first two or three days, there is little or no appetite, and in 
consequence only fluid and easily digestible solid food can 
be taken. 4 

Body-weight .-—There is a slight- progressive loss of weight 
during the first ten days, which is more marked in non- 
nursing than in nursing women. 

II. The Process of Involution.—The uterus diminishes 
rapidly in size for the first ten days, and then more slowly, 
the whole process requiring six to eight weeks for its com¬ 
pletion. According to Whitridge Williams, the uterus loses 
.60 per cent, of its weight during the first week of the puer- 
perium. The diminution in size can be followed by abdo¬ 
minal examination, and forms a very important clinical 
index of the course and progress of puerperal involution 
generally. The condition of the uterus immediately after 
delivery is shown in the frozen section seen in Figs. 263 and 
264. It fills the pelvic cavity, and.at its highest point rises 
slightly above, the level of the sacral promontory ; the two 
'sections differentiated from ofte another during labour—viz., 
the body and the lower segment—are still distinct, and the 
cervix is once more distinguishable from the latter. In 
section the wall varies in thickness, measuring from lj to 
2 inches (4-5 cm.) where it is thickest, to less than \ inch in 
the lower segment, and the uterine cavity is almost oblite¬ 
rated by apposition of the anterior and posterior walls. Its 
total length is 7 J inches (20 cm.) ; the length of its cavity is 
6J inches (15*6 cm.). Clinically the uterus immediately after 
delivery forms a. large, firm, pyriform swelling in the lower 
abdomen rising up to the level of the umbilicus (Fig v 260) 
freely movable, and undergoing slow variations in consis¬ 
tence. Accurate study of the rate at .which the uterus 
diminishes in sjjte can be made only upon the cadaver, and 
Webster has collated the following table from observations 
of this kind: . n ' 
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Dale 

1 | 

Wliolp#Jtonn 

% 

Uterine Cavity 

■ ^ 

Immediately after delivery . ■ 

71 in. long 

61 in. lofig 

2nd day.1 

71 » » 

6x »» n 

•rd .. 

61 » 

H >> «* 

6th .. 

»» 11 

4| „ „ 

Iftth .. 

*1 

.. ,, 

H „ 


VS 




From this it will be seen that (lining the first week the 
uterus diminishes much more rapidly than during the second; 
that the total length diminishes more rapidly than the - 
length of the cavity owing to the rapid reduction in the ’ 
thickness and hulk of the walls ; and that on the fifteenth 
day it is still very considerably larger than the normal organ, 
(cavity 2.J inches, 6 cm,)* Fig. 206 shows that on the third 
day the lower uterine segment is no longer distinguishable 
from the rest of the body. Fig. 267 shows great reduction 
in size on the fifth day ; the walls of the cervix are much 
thinner, and numerous large solid thrombi are^seen at the 
placental site. 

The rate of involution varies considerably in different 
persons, even when the conditions appear normal. The 
measurements given above must therefore be regarded as 
approximate, not exact*. 

In making clinical observations attention is chiefly 
directed to the height of the fundus above the symphysis 
pubis. The results of such observations necessarily differ? 
from post-mortem measurements of frozen sections. But it 
must he recollected that the position of the uterus is largely 
influenced by the condition of the bladdor, and .to some 
extent by that of the rectum. When the bladder is full the 
whole elevated, and usually displaced to one or 

other sia$? moiafjf commonly the right ; the hypogastric 
region being%Gcupied by a soft elastic swelling, dull on per¬ 
cussion, and readily recognisable as the bladder. Conse¬ 
quently, if daily measurements are made, they should always 
be made immediately after the bladder and the bowels have . 
been evacuated,, so as to ensure uniformity. From careful’ 
measurements made by Griffith and Stevens at Queen Char-) 
lotte’s Hospital, it appears that the average height of the 
fundus on the first day fs 5J inches ; by the sixth day it had 
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fallen on an average to 3^ inches, and by tho twelfth day to 

" 1J inches above 


PLACENTAL 

SITE 



the pubes. After 
the fourteenth 
day the fufldus, 
as a rule, sinks 
below the level of 
the pubes — i.e. 
into the pelvic 
cavity ; but not 
infrequently this 
does not occur 
until the end of 
the third week. 
The. rate of invo¬ 
lution. estimated 
in this way, is 
about the same 
in primipane and 
multipart, hut 
in the latter the 
uterus is rather 
larger through¬ 
out. Roughly, 
speaking, it may, 
therefore be said ; 
that at the end of 
the first week the 
fundus should be 
halfway between 
the pubes and 
the umbilicus,• 
and at the end of 
the second week 




VAGINAL fORHIX 


just palpable. 


Pig. 265. —Uterus 40 hours after normal delivery. 
Total length 7i inches, length of cavity 
6} inches. The blood clot lying in the cavity 
Springs h'om the ragged area on tho anterior 
wall representing the placental site. The 
position of the lower segment cannot be 
made out and the retraction ring has dis¬ 
appeared. (Barbour.) „ 


above the level 
of the pubes. 

The import¬ 
ance of systema¬ 
tically observing 
the involution 
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of tlio literue, as a guide to the normal progress of the 
puerfierium, cannot be over-estimateil. # When recorded 
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FlO. 260.—Uterus two and a half days uftor deliver^; top of the fundus 
roaches three inches above tho pubes. The pluccntal site is at the 
fundus. (Harbour.) 

upon the temperature-chart in the manner indicated in Figs. 
261 and 262, it supplies, along with the temperature-curve, 
important information as* to the general progress of the 
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. patient. .There aro a number of conditions which unfavour¬ 
ably influence"the rate of involution of the uterus. Thu§, in 
ipultiparse it is found that after five or six pregnancies have 
■ occurred, involution requires appreciably longer than the 
: average. When the uterus has been unusually large, as irf 
hydramnios or twins, when there has been severe ante- or 
post- partum haemorrhage, and when the wgman docs not 



Piu. 207.—Frozen Section of tho l'clvis of*a Woman who died fivo 

days after Delivery. (Bumin.) 

# 

stickle her chisel, involution is delayed. The retention of 
tissue in'the uterus, especially if it should become infected, 
delays involution - but this does not occur with all varieties 
0 ? uterine infection (see p. 569). 

Structural Changes in the Uterus.—Very careful measure¬ 
ments of the fibres of the uterine muscle during the puer- 
perium have been made by Sanger ; he found that in length 
they diminish rapidly and at a fairly uniform rate, until at 
the fifth week they are acttfhlly shorter than in the non- 
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pregnant organ; jn^rgadth- they increase during the first j 
fpw liours by retraction, and then steadily dinfinish until -at 
the fifth week they are only a trifle broader than before';:, 
pregnancy. Fat ty de generation has also been described ii# 
the muscle frCros oy numerous observers, and there is no . 
doubt, that it forms a constant and important feature. 
Holme has described in the rabbit’s uterus a process of>< 
degeneration, which he believes to be due to nentonisation • 
of the protoplasm of the muscle cells ; and associated with* 
it* he found multinueleated plasmodia (phagocytes) among, 
the degenerating fibres, engaged, as he believed, in absorbingi 
them. Destruction of muscle by phagocytosis has never U. 
been demonstrated in the human uterus, and it is generally v 
held that fatty degeneration and peptonisation are the'*’, 
processes chiefly concerned. In this connection it will be 
recollected that peptones are present in the urine of puer¬ 
peral women. 

The Uterine Vessels. —The involution changes in the 
vessels have been studied by Cloodall. This observer " 
lias shown that to a great extent the old vessels first 
become obliterated by thrombosis and then undergo 
degenerative changes and disappear, while new vessels are 
formed to replace them. Further he has demonstrated the 
appearance of new vessels of small size in the organising clot 
formed in the lumen of the obliterated vessels. The walls of I 
the old vessels undergo gradual dtgeneration and absorption/ * 
new connective tissue growing in from the uterine wall to 
replace them and support the small newly formed vessel. 
This change occurs alike in arteries and veins, and the new 
vessels are complete in structure, consisting of the usual 
three coats. Absorption of the walls of the old vessels is 1 
often incomplete, and a process^ of degeneration occurs,' 
converting the remains into 4 el as tin,’ a substance with 1 
characteristic staining reactions. The recognition of scattered 
areas of this substance is therefore equivalent to a diagnosis 
of parity, and in the condition known as sub-involution 
(imperfect involution) elastin is present in excess (Fletcher 
Shaw). 

The Uterine Mucosa .—A considerable portion of the 
cavernous layer of the decidua remains attached to the 
uterine wall; bi\t here and tfiere bare patches of the muscula^ 
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wall may be seen. # The membrane is furrowed and folded 
by the retraction, of the subjacent muscle, and soon becomes 
covered with a layer of fibrin. In seven to eight weeks the 
mucous membrane is entirely re-formed by proliferation 
of the remaining epithelial and connective-tissue elements.* 
When the puerperal uterus of the first week is laid open, the 
placental site may be readily distinguished, as its surface 
•is slightly elevated and nodular, the irregularities being 
chielly caused by the extensive thrombosis which has 
occurred in the sub-placental sinuses (Figs. 260 and 267). 
Outside the placental site the wall is smooth and uni- . 
form. 

The Lochial Discharge .—This is the discharge which 
escapes from the genital canal during the first two to three 
Weeks Q f the puerperium. For the first twenty-four hours 
it consists of blood, mostly fluid, but frequently containing 
small clots ; it then becomes thinner, though still of the 
colour of recent blood. About the third or fourth day it 
•'.becomes brownish ; by the end of the first week it is yellowish 
,or greenish ; and then gradually loses all colour, being 
white and turbid until its final disappearance. Besides red 
blood cells and fibrin, it contains leucocytes, decidual debris , 
vaginal epithelium, mucus corpuscles, and m the later 
stages pus cells. Peptones and .oholesterin crystals have 
also been found in it. According to Giles, the amount of 
the lochia is greater than iformal after hamiorrhage during 
labour, and is habitually greater in women of dark com¬ 
plexion than in blondes, and in those who lose freely during 
menstruation than in those whose menstrual loss is scanty. 
It is a common observation that when the uterine cavity 
has been douched after labour the amount of lochial dis¬ 
charge is always less than normal. 

Throughout a normal afebrile puerperium, in the uterus 
the lochia are alkaline in reaction, and usually have a faint 
sickly odour ; the vagina they become adid, and after 
the first few days usually contain numerous lion-pathogenic 
bacteria. The bacterial condition of the lochia has been 
the’subject of many contradictory observations, and certain 
points are still unsettled. It appears certain, however, 
that in the vagina the Jcx?hial discharge does not remain 
sterile for more than fwenty^four hours, while in the cervix. 
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bacteria can always be found aftor the second or third 
day. The conditions in the body of the items ifre much 
"more difficult to determine owing to the technical difficulty 
of obtaining lochia from the uterine cavity without con¬ 
tamination from the cervix and the results obtained have 
not been uniform. Foulerton and Bouncy have shown 
that with proper technique no bacterial growth can 
be obtained from the uterus in a large proportion of 
normal cases, but their series was too small to permit 
of percentages being calculated. It is probable that 
the positive results obtained in a large proportion of 
cases by others have been due- to faults of technique per¬ 
mitting of cervical contamination. We may, therefore, 
regard it as highly probable that in the normal pucr- 
perium the uterine cavity remains sterile for several days. 
Under morbid conditions the lochia may he suddenly* 
suppressed, or may become fuetid from infection, or may bej 
altered by fresh luemorrhage. When involution is delayed, 
they may persist longer than usual, although not abnormal in 
characters. The source of the loehial discharge, is mainly 
the uterine cavity, but cervical, vaginal, and vulval Jacera-*" 
lions also contribute* to it to some extent. 

After-paini *.--ln multipara.* the normal puerperium is 
usually accompanied for the lirst one or two days by painful 
‘contractions of the uterus, which arc known as after-pains. 
These when slight , are probably of service in maintaining the 
necessary close retraction of the uterine* wall, and they require 
no treatment. Severe after-pains are usually due to the 
presence of some foreign body, such as a blood-clot or a piece 
of membrane or placenta. From imperfect retraction 
blood-clot may form in the uterine cavity even after it has 
been completely emptied at lhe*end qf the third stage ; this 
is much more likely to occur with a multipara than with a 
primipara, tor retraction is usually adequate in .primipTir®. 
But when the uterus is not empty, after-pains^ay be met 
with in a primipara just as in a multipara. They should be 
treated by stimulating the uterus to expel the foreign body. > 
This may be done by giving a teaspoonful of liquid extract 
of ergot every four hours, by massaging the uterus per 
abdomen, and by a hot vaginal douche (115°—118° F.) ofj 
boiled water, or a mild antiseptic, such as Jysol, a teaspoonful. 
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, to a quart. The expulsion of a blood-clot usually follows in 
a few houns, reveafeng the cause of the trouble. • ,• 

Severe after-pains sometimes occur wj$h a completely 
retracted .and empty uterus ; we do not Jmow what may be 
the exciting cause of the painful contraction in such caees. 
Pains of this character can usually be cured by administering 
a dose of antipy rin (10 grains), which should he given with a 
stimulant, such as 20 to 30 drops of sp. ammoniac aromat. 
V III. Management of the Puerperium.—There are three 
objects to be kept in view in the management of the lying-in 
woman: (1) to maintain asepsis in the genital canal ; 

(2) to enforce a sufficient period of rest ; (3) to regulate the 
function of lactation. 

(1) Sepsis .—If the antiseptic precautions observed 
during labour have been successful, the genital canal will be 
sterile at the commencement of the puerperium ; and the 
principal care of doctor and nurse is to prevent infection from 
reaching it. The greatest possible care must accordingly 
be taken of the vitfva. The lochial discharge should be 
received upon sterilised pads of absorbent wool or gauze, 
or these substances impregnated with an antiseptic such as 
corrosive sublimate ; the pads should be removed and burned 
as soon as they become soiled. During the rirst three or 
four days the vulva should be frequently swabbed with a 
solution of lysol (5j to Oj). It is essential that the nurse’s 
hands and all the appliances used, such as catheters and 
vaginal nozzles, should be as carefully sterilised during the 
puerperium as during labour. 

Vaginal douching is unnecessary when the. puerperium 
runs a normal course. The aim of management should be to 
preserve the genital tract from contamination, rather than to 
endeavour to destroy # organisms which may have gained 
access to it. No amount of vaginal douching can compen¬ 
sate* for instance, for careless treatment of the vulva. 
Vaginal doughing, in addition to being unnecessary, may 
become positively dangerous, when carried out carelessly 
or by untrained persons, by introducing into the vagina 
.organisms which would not otherwise obtain access to it. 
Routine vaginal douching has accordingly been almost 
universally abandoned. Yet there is little doubt that the 
mechanical clearing of the vagina by tke douche is comfort- 
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ing to the patient, and prevents stagnation of the lochia in » 
the vaginal fornices—a condition very apt to occur while » 
the patient continuously maintains the recumbent position. 
These advantages are, however, not of sufficient importance 
to •outweigh the attendant risks. Decomposition of- the 
lochia, indicated by fee tor, is the moat frequent indication 
for the douche in an afebiile puerperium, and a solution 
of 1 in 4,000 of \)iniodide or perehloride of mercury is the t 
best solution to employ under those circumstances. Hot 
antiseptic or sterile douching may also he required for the 
control of puerperal haemorrhage, or to promote the expul¬ 
sion of blood-clot or membrane retained in the uterus. 

Other antiseptics which may be employed for vaginal 
douching are ly-ol, izal or cyllin (5j to Oj), or carbolic 
acid (1 in 00). A solution of iodine (r>j of tinet. iodi to Oj 
of water) may also bo used, and is frequently employed 
as an intra-uterine douche, on account of its noil-poisonous 
nature. When douching the uterus in the oaily puerperium 
the .same solutions may be employed in one-half the strength 
used for the vagina Although these solutions are useful for 
douching, in sterilising the skin mercurial solutions are much 
more efficient than any others. It must be remembered 
jtliat by the indiscriminate use of mercurial douches acute 
/mercurial poisoning may be set up, and some such cases 
have proved fatal. The symptoms of mercurial poisoning 
from absorption are the same as # thoso produced when the 
poison is taken by the mouth viz., vomiting, diarrhoea, 
salivation, acute gingivitis ; sometimes in fatal cases 
patches of sloughing in the mucous membrane of the colon 
have been found. 

When a perineal laceration has been sutured the wound 
should be kept clean and cowred yith strips of lint spread 
with bone acid ointment; the eintment should be ic- 
sterilised daily by boiling the pot containing it. • 

A well-ventilated room free from risk of contamination 
from faulty drain-pipes, and clean fresh bed-linen and bed- 
garments, are valuable aids to the maintenance of asepsi#; 
yet in the homes of the poor, where these desiderata cannot 
be obtained, the local precautions indicated will succeed, in 
all but a few cases, in preventing infection. 

(2) —Rest*in bed, ftut not necessarily in the hori- 
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zontal position, should be maintained until the uterus has 
sunk below the 0 symphysis pubis and the lochial discharge 
has become colourless. When ordinary avocations are 
resumed with the uterus as large as it is on the tenth day' 
of tho pucrperiura, it is clear that there must be liability 
*to prolax>se, retroversion, and sub-involution. The poor 
habitually neglect this precaution, but there is little doubt 
that they suffer in consequence. After the first forty-eight 
hours the patient may be propped up with pillows or a bed¬ 
rest, and this position is of advantage in promoting the escape 
of the lochia. Light- and nourishing food, both solid and 
fluid, may be given freely during the first two days ; an 
aperient should be administered on the evening of the second 
day, and after this ordinary food may be taken. The action 
of the bowels is usually sluggish while the patient is confined 
to bed, and a daily mild aperient may be required, or an 
enema if the latter will suffice. The condition of the bladder 
must be carefully watched during the first two days ; if 
retention occurs resort should not be had to the catheter 
until means of procuring spontaneous evacuation have been 
tried. The strictest antiseptic precautions are required for 
this simple procedure. Occasionally the bladder is im¬ 
perfectly evacuated by the natural efforts and becomes 
gradually over-distended, causing great discomfort. This 
condition will he recognised by careful abdominal examina¬ 
tion. Emotion and excitement may produce alarming rises 
of temperature in lying-in women : therefore, in private 
practice, patients should be practically isolated for the first 
few days. 81 e pp almost- always comes naturally to a 
lying-in woman, hut hypnotic drugs should be given without 
hesitation if sleep is absent or insufficient, for sleeplessness 
may be a prelude to serious mental complications. 

In the case of patients who are able to afford it, g enera l 
massage by a skilled person may be used with great benefit 
after the first week. This aids digestion and promotes the 
natural action of the bowels, improves the general condition, 
which is apt to suffer from muscular inaction, and by improv¬ 
ing the tone and condition of the abdominal muscles helps 
to restore these structures, which have necessarily suffered 
from stretching in pregnancy. To women who set store 
upon their. * figure, ? this als<f a pointc of some aesthetic 
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importance. Permanent loss of power of the abdominal 
muscles is in all probability an important p/edisposing cause 
of displacement of the pelvic and abdominal viscera. 

The * Rational' Pnerperium .- —Under this somewhat mis¬ 
leading name an attempt has been made to show that 
it is inadvisable to keep women in bed for more than* 
two days after labour, and that they will be benefited by 
being encouraged to get up, and sit up or walk about, when¬ 
ever the obstetric conditions ajre in all respects normal. 
The main reasons assigned for this innovation are that 
pregnancy and labour are not morbid but physiological 
j) roc esses, and that primitive or uncivilised woman does not 
observe a lying-in period and apparently does not. require 
it. The name given to this method of management is 
unfortunate and regrettable, inasmuch as it introduces 
prejudice by implying that the alternative method is 
irrational. 'The reasons assigned for regarding the method 
as ‘ rational ’ hardly deserve consideration, for if pregnancy 
and labour are not morbid processes they are attended by 
greater risks and may be followed by more serious sequel* 
than many recognised diseases. The example of the un¬ 
civilised woman, also, is not in all respects to be enjoined 
upon, others ; she does not practise the use of antiseptics in 
labour, but we do not for that reason regard them as 
irrational. The advocates of this form of management of the 
pnerperium have undoubtedly shown that no immediate ill- 
elTects follow from allowing a lying-in woman to get up and 
walk about at an earlier period t han has usually been thought 
desirable. Whether these women suffer more than others 
from the remote ill-effects of child-bearing has not yet been 
shown. 

(3) The Process of Lactation .—By lactation is meant the 
establishment of functional activity^in the mammary glands. 
Certain signs of activity, which have been already described, 
are present in the breasts during the greater part of the 
period of pregnancy. For forty-eight hours alter delivery no 
further change takes place ; during the third day the breasts 
undergo rapid enlargement, becoming tense, nodular, and 
often very tender to the touch, the skin being tense and 
glistening. On the fourth day the condition of distension 
reaches its height $nd is severe ift a prim ip ar a than a 
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multipa ra. TJre breasts are .then full ot thiclLyeIloi.seere^ 

tion which «can ^be readily expressed, or may escape •spon¬ 
taneously from the nipple. During the first week the secre¬ 
tion is known as Cgiosticum. Considerable local pain and 
.general discomfort usually attend the * coming of the mil£/ 
Itond a rise of one or two degrees of temperature may occur for 
a few hours. Suckling and spontaneous overflow speedily 
relieve tho overdistension of the glands, artd in one or two 
days all symptoms of discomfort disappear, although active 
secretion will continue for many months. After suckling 



Fig. 26ft.—The Elements of Human Milk (Colostrum). 

(Buratn.) 

for two or three days the secretion becomes thinner and 
less yellow. The mammary gpcretlon is established some¬ 
what sooner in a multipara than in a primipara, and the 
^'initial distension is less severe. 

Colostrum possesses certain special features which are 
sometimes of forensic importance as evidence of recent 
delivery. Its naked-eye appearances have been indicated ; 
under the microscope it is seen to contain, besides the poly-, 
morphous fat-globules characteristic of milk, certain special 
elements which have been named These 

are leucocytes containing 1 arge* droplets v of fat. Epithelial 
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cells in cd more or less advanced slate of fatty degeneration,' . 
which have been detached from the walls of»the glandular 
acini, arc also seen (Fig. 268). They disappear after the first 
few days of suckling. The anatomy of the function of lacta- • 
% tion is fully described in text-books of physiology, and need 
not be referred to here. 

The composition of human milk will be referred to irt ;V- 
connection with Artificial Feeding (p. 621). # 

The child cannot be fed regularly from the breast'until 
tin' secretion becomes fully established about the third day. 
During the first two.days it may be allowed to draw what it 
can from the breasts occasionally ; probably more food will 
not be required than it can thus obtain, but if.hunger is 
indicated by restlessness and crying, small quantities of 
boiled water or of diluted cow's milk may be given in addition 
(see Infant Feeding). Tt is necessary to prepare the nipples 
carefully for the process of suckling during the. last, few weeks 
of pregnancy, especially in the ease of a primigravida. The 
skin of the nipples and aroohe should be cleansed once or» 
twice daily, bathed with boric acid lotion 1 in 40. and a mild 
antiseptic ointment, such as boric acid and white vaseline 
(1 40), gently rubbed into it. If the nipples are depressed 
a breast-pump may be used to draw them out., and with the 
additional help of frequent gentle manipulalion, exciting 
the rellex erection of the nipple by its muscles, the depression 
can usually be overcome. • * » 

After the third day the infant should be fed from the* 
breast at regular intervals of two hours during the day andj 
three or four hours during the night. If the breasts shouldh 
become painful from overdistension and tin* temperature 
raised, hot fomentations should be applied, and tiie breasts 
gently massaged, rubbing towards the nipple. At this stage 
the ducts sometimes become partly blocked, impeding the 
escape of the secretion, and on the removal of the obstruction 
the pain and distension disappear. 

In giving the breast, great care should Ue taken to adjust 
the mother's position so that the child can reach the nipple ^ 
comfortably without having to turn or stretch its neck in the 
attempt. Difficulty in getting the child to take the breast is 
often due. to neglect of this simple precaution. In ten to j 
fifteen minutes gnough will usually ffiave been obtained to/ 
.K.M. * 36 
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I satisfy tlie child, and it will then fair asleep or cease to suck. 

.1 After each feed the mouth should be cleansed with a piece,of 
jcotton-wool dipped in toric lotion ; this is required because 
a little milk accumulates in the cheeks, where it will ferment * 
if allowed to remain, and give rise to digestive disturbances,* 
or to thrush. The nipplos must also be cleansed with boric 
<■ lotion and carefully dried every time the child has been fed.' 
C A piece of clean lint, or preferably a. small pad of sterilised 
cotton, should be kept applied to the nipple, and the breasts 
lightly supported by a binder. In this way the nipples <5 an 
. be protected from infection, and the occurrence of mastitis 
prevented. 

Cracked or .tiore Nipples. —Primipara* frequently suffer 
from the formation of fissures of the nipple at the commence¬ 
ment of the process of suckling. They may occur either at 
the apex or the base, and in the latter position are sometimes 
overlooked. They begin as slight abrasions caused by the 
gums of the child, or by the vigorous use of its buccinator 
* muscles. If the secretion is scanty, or if the child is allowed 
to take the breast before any secretion can be obtained, 
unusually vigorous suction will be made, and abrasions may 
thus bo formed upon the nipple. Such abrasions are often 
seen, but as a rule they give rise to little pain and heal 
. spontaneously in twenty-four to forty-eight hours. They 
’ may, however, become infected, givmg rise to fissures. 

These render the process of suckling extremely painful, and 
. may lead, if neglected, to the formation of a mammary 
abscess. If at all deep they bleed during suckling, and the 
, blood, being swallowed along with the milk, may later on be 
rejected so as to create the impression that the child is 
•. suffering from haem at emesis. 

c \ When the nipple first begins to be painful absolute alcohol 
'"Should be freely painted over it after each feeding time, the 
; jnipple being previously carefully cleansed with boric acid 
■ lotion and dried. In mild cases fissures can be successfully 
^treated as follows : A nipple-shield of glass or rubber must 
fsjfte psed for suckling, so as to protect the nipple, from the 
{ child’s mouth ; in addition to the usual cleansing, the nipple 
Ishould- be painted with a mild kntiseptic such as boro- 
L |glyceride, glycerine and carbolic acid 1-20, or dilute sul- 
iphurgus acid ; finally "it should be covered with wet boric 
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ilint. Dry dressings are unsuitable, as free drainage* from 
; thei fissure must be ensured. When the Assures are severe, Vi 
| suckling from the affected breast should be stopped for V 
jtwenty-four hours, the nipple disinfected, by paintingV 
lit with 1-500 perchloride lotion touched with nitrate of.; 
[silver, and the whole breast tightly bandaged to arrest the ' 
1 secretion. The unaffected breast will probably suffice for -fc 
ithe child’s needs for this period ; if not, the bottle may be^. 
given as well (see p. 618). In intractable cases suckling may ■ 
haVe t-o be given up altogether. 

As a rule nursing women do not menstruate, but there f 
are frequent exceptions. Women who do not nurse usually* 
begin to menstruate in from four to six weeks after their* 
confinement. When lactation ceases menstruation usually) 
returns .after about the same interval. * 


Puerperal Infection 

Under the term ‘ puerperal infection * is included a series* 
of febrile disorders of the lying-in period due to the active 
development of certain pathogenic bacteria, which enter the 
body through wounds of the genital tract ; in the great 
majority of cases these organisms are introduced from with- 
out, but in a few instance^ they may have been preseut in the 
genital tract at the time of labour. It must be borne in mind 
that puerperal infection may occur after abortion as well as • 
after labour. 

All controversy as to the nature of ‘ puerperal fever,* 

‘ child-bed fever,* or * milk fever * has long since been set 
at rest, and we now know it to be duo to sepsis or wound- 
infection. To a Scotch physician, Robert Gordon, of Aber¬ 
deen, belongs the credit of Jirst publicly declaring his belief 
that puerperal fever was infectious and could be carried from 
patient to patient by the doctor or the nurse (1795).* About 
1840 to 1843 Oliver Wendell Holmes in the United States,' 
and Semmelweiss in Vienna, independently recognised that 
puerperaliever could also be set up by infection carried from „ 
the dead-house. To Semmelweiss has been now M .judged 
the chief credit of this important discovery; but his work . 
was to a great extent neglected for thirty years, when the ' 
discoveries of Lis$er placed the matte* upon a scientific basis ' 

* * 36—a . . 
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by showing that bacteria were the agents by which surgical 
infection was produced and propagated. Doleris, working 
with Pasteur, lirst showed in 1880 that streptococci could be 
found in the uterus in cases of ‘ puerperal fever,* thus 
definitely bringing the disease into the class of ‘ wound-# 
infections,’ and demonstrating its close relation to suppura¬ 
tive processes. Experience has shown that infection from 
•these latter sources is even more serious than infection from 
the cadaver. 

The combined work of these observers lias resulted in t-lie 
practical disappearance of puerperal infection from lying-in 
hospitals, and has undoubtedly been the means of saving the 
lives of innumerable lying-in women. In the time of Som- 
melweiss outbreaks of puerperal infection occurred from time 
to time in fnaternity hospitals, sometimes attended by the 
appalling mortality of (30 to 7f> per cent. ; and seldom did the 
mortality from puerperal fever in these institutions fall below 
10 per cent. At the present time the mortality from puer- 
"*peral fever in such hospitals is about 1 to 2 per 1.000, and 
epidemics arc unknown. No more striking instance than 
this exists of the value of Lister's principles. But puerperal 
infection still occurs, although not in epidemic, form, and the 
returns of the Registrar-General show that between 1803 and 
1003 the number of deaths from this cause jn England and 
Wales averaged nearly 2,000 per annum. Jioxall showed 
that during this period of ten years there was no general 
improvement in the mortality from puerperal infection, 
although it must he assumed that the medical profession has 
become thoroughly convinced of the importance, of the 
routine application of antiseptic principles to obstetric work. 

A. Causation.—There are three factors to be considered 
in the causation of puerperal infection : (1.) The bacteria. 
(IT.) The channels of infection. (III.) The powers of 
resistarfee of the infected tissues. 

I. The Bacteria.—Since puerperal infection gives rise to 
a whole group of disorders, it is not surprising to find a 
variety of different micro-organisms concerned in its 
causation. These may be conveniently divided into three 
groups : (a) anaerobic jmtrefactive (saprophytic) organisms ; 
(b) pyogenic organisms ; (c) certain specific organisms. 

(a) Saprophytic organisms arb bacterk which grow and 
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^multiply in dead tissues, causing the phenomena of putrefac* 
•tiofo ; they do not invade the body gener£fily, and they 
tend to'disappear spontaneously when the pabulum upon 
Which they nourish is exhausted ; the general, effects which . 
*they produce are due to the absorption into the circulation 
of the noxious products of their growth and development— 
the toxins. These organisms are mostly bacilli, but their 
varieties are very numerous and do not require full men* 
lion. The following species have been found in cases of 
puerperal infection : 

(1) “Bacillus protons vulgaris. 

(2) Bacillus scpticus. 

(3) Bacillus aerogeues capsulatus. 

They are the chief agents in the production of the clinical 
condition to be described later on as uterine sapramia. 

(b) Pf/of/enir. Organism*. --These are the common or¬ 
ganisms which ]>#oducc suppuration and sepsis ; those which 
have been found in connection with puerperal infection are 

(1) Streptococcus pyogenes. 

(2) Staphylococcus pyogenes. 

(3) Bacillus coji comm link). 

(4) Bacillus pyocyanctis. 

These organisms, no* matter what may he the part 
of the body first, attacked by them, tend to spread bv the 
lymphat ics and blood vessels fib as to cause general septi- 9 
ejemia. They are, the organisms which are most to be feared 
by the obstetrician, for their distribution in crowded centres 
of population is almost universal, in dust, in soiled clothing, 
and even in the atmosphere. The discharges from a case 
of puerperal fever usually contain a virulent strain of or¬ 
ganisms of this group. Every fog us of suppuration forms a 
centre of distribution from which they may be spread broad¬ 
cast in countless numbers, and thus become the cause of fresh 
wound-infection. Lt is obvious that the pjjpsenco of suppu¬ 
rating sores upon the hands or arms of the medical attendant 
or muse, ©r even upon the body of the patient, must involve - 
the most serious risk of infection by direct contact. And, 
further. Hie transmission to a lying-in woman of organisms 
from other patients suffering from these conditions can only 
be avoided by the most Scrupulous, surgical cleanliness. 
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* By far tfi,e important member of this group is. the 
stregjgg^cus/whieh is present in. pure culture in 40 to 50 j>er 
cent, . 01 cases, of uterine infection (Lea). In a series of 
.ninety-six cases Western* found streptococci in 80 per 
cent., and of these 76 per cent, were pure cultures. Many* 
different varieties of streptococcus are known, and that 
concerned in puerperal sepsis does not appear to be a 
specific variety, although some attempts have been made 
to show that it possesses specific cultural reactions. ( In 
addition it is frequently present in association with other 
organisms, one of the most frequent associates being the 
bacillus ££>Ii. The most severe of all cases of puerperal 
feverare duo to these two organisms^ either alone or in 
company with one another. Streptococci occur in a variety 
of different degrees of virulence, and there are many varying 
types. Some are saprophytic only, or even apparently 
non-pathogenic, and it has been mentioned that such 
organisms may occur in the discharges of Wealthy lying-in 
women. Organisms belonging to the same 'classes may be 

• found in the skin of the vulva and in the vaginal secretions 
of pregnant and non^pregnant women, and also in the 
lochial discharges in normal cases. 

(c) Specific Organisms.— The following specific organisms 
have been found in cases of puerperal infection : 

v (1) Diplococcus gonorrtioese. 

(2) Bacillus diphtheria> (Klebs-Loffler). 

(3) Pneumococcus. 

(4) Bacillus te^ani. 

(5) Bacillus typhosus. 

The actual relation of these latter organisms to the 
causation of puerperal infection *is a matter of some uncer¬ 
tainty. There is reason to believe that the two first- 
named may in certain cases be the sole, or at any rate the 
principal, cause <pf infection. The three last-named pro-? 
. bably occur only in association with the pyogenic cocci,'. 
- although this is denied by some authorities. The gono- 
coccus produces as a rule only loca-Lpelvic inflammation ; 

• both the ppeumgcoecus and the bacillus egli may produce 
virulent forms* qf per^onitis on .general .septicaemia. The 

' JUe^-Loffler bacillus produces in tho'genital^tract the same 
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species of false membrane which characterises throat- 
infection by the same organism. Puerperal tetanus occurs, 
but is an extremely rare condition. 

Mixed Infection Puerperal infection is not always due f 
i to a single species of organism ; and, further, in a large * 
number of cases it cannot even be said that the organisms ^ 
concerned belong to a single' member of tlfe three great* 
groups just described. Saprophytes may be found in cony- 
pony with pyogenic cocci, and the latter with certain of thfc 
•specific organisms ; or members of all three groups may be * 
associated in a single case. This fact, as we shall see, exerts 
an important influence upon the clinical features and treat¬ 
ment of cases of puerperal infection. It is believed that the* 
most virulent eases art' those due to mixed infection. It also \ 
appears that the pyogenic cocci may sometimes assume a* 
saprophitic role, remaining confined to the uterine cavity, v 
and producing symptoms of sapramia alone. 

Autogenetic and IIetrrogenetic fnfrclinn.- In almost everyf 
ease of puerperal infection the organisms are introduced into, 
the genital tract from without ( hetfrogenelic injection ), by 
surgically unclean fingers, instruments, diapers, or other 
matters applied to or introduced within the vulva. It must 
not be forgotten that the vulva itself, like all other areas of 
skin, usually contains numerous organisms, and that hands 
or instruments. after being carefully sterilised, may become 
re-infected in passing t hrdugli it . The risk of hetero-infection 
will bo greatly increased by the presence of local sores, such 
as fistula in ano y vulval furuncles, etc., or of sores upon the 
hands of the medical attendant or nurse, or by contact with 
other sources of infection, or by insanitary personal or 
general surroundings Hut of all modes of infection, the one 
most to be feared is the carriage of organisms from,one..Gase 
of puerperal infection to another. Puerperal infection by 
the bacillus coli is not necessarily autogenetic*—i.e., the 
organisms may be derived from external sources,''not from 
the intestinal tract of the patient. So fSr as w r e know, this 

( bacillus.only becomes virulent to its host in certain morbid 
conditions (injury or disease) of the bowel. But it * occurs 
widely distributed in dust, especially road dust, and may 
therefore be introduced into the genital canal as the result of 
imperfect surgjeal cleanliness. . SeWer gas was at one time 
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regarded as a potent cause of puerperal infection ; this was 
probably au error’ for sewer gas contains, as a rule, c no 

ing-iu 

woman are those of sewer-gas poisoning, not wound-infection. 

By autogenetic infection is meant infection of the genital' 
tract by organisms existing in or near it before labour. The 
possibilities of auto-infection are, however, strictly limited, 
»ncl this variety should never be diagnosed in a particular 
Case without the clearest demonstration. Il cannot bo said 
that anything like satisfactory evidence of auto-infection has 
ever been furnished in the case of any organism except the 
go^^coccus. Puerperal infection may, however, he caused 
by gonococci which, during pregnancy, have been lurking in 
some part of the vagina or cervix, or even in the decidua or 
the Fallopian tube. The possibility of 1 his organism remain¬ 
ing latent for a considerable time, and then assuming well- 
marked activity on being transferred to a new location, is 
well known, and doubtless accounts for its occasionally 
causing serious results in lying-in women. In this way acute 
ascending gonorrhoeal inflammation may arise, involving not 
only the uterine cavity, but also the ovaries, tubes, and 
peritoneum. Again, when such local conditions are present- 
as carcinoma of the cervix, appendicitis, cystitis, or pelvic 
abscess, acute infection of the genital.tract from these sources 
may also occur spontaneously. But when puerperal sepsis 
‘accompanies acute specific fevers such as scarlatina, typhoid, 
or diphtheria, it is much more probable that the infection has 
i)Qen carried from without than that il has reached.the 
genital canal through the circulation, although it cannot be 
denied that this is theoretically possible. 

Lt must not be forgotten, however, that bacteria are 
found in normal conditions in the lower part of the genital 
tract. Such organisms are probably non-virulent and 
incapable"of producing an acute general infection; they 
may, however, be the cause of the milder forms of local 
infection described below. 

II. The Channels of Infection.— (a^Lochia, —The- normal 
defence against infection offered by the healthy vaginal 
secretion with its specific bacillus is lost, and the alkaline 
lochia, rich in^ albuminous material, provide an excellent 
culture-medium for aiiy organises which, may obtain 
'• «■ li " 


bacteria, and the effects it produces upon the ly 
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'access to them. The condition of the genital tract is, 
accordingly, such as to offer special facilities for bacterial 
infection. 

(b) Dead Tissue .—A certain amount of dead tissue is 
always present in the puerperal uterus—viz., fibrin, blood- 
clot, and a thin layer of decidua which undergoes necrosis 
and is cast- off. This may be supplemented by fragments 
of placental tissue or chorionic membrane which remain , 
attached to the uterine wall. Thus the conditions requisite 
for {he growth of saprophytic organisms always exist in 
greater or loss degree in the puerperal uterus. In difficult or 
instrumental labour, areas of sloughing from prolonged or 
excessive compression may also occur. 

(c) W ounds .—After every normal labour the continuity 
of the surface of the genital tract is broken by separation of. 
the placenta, and by t he more or less considerable laceration s 
which usually occur in the cervix or near the vulva ; the 
latter are more severe and of more frequent occurrence in 
primipara* than i« multipaiiv. Through these wounds toxins 
may he absorbed into the circulation, or pyogenic organisms, 
if present, may invade the tissues of the body generally. 
When introduced into wounds of the* cervix and vaginal roof, 
organisms will lind, in the lymphatic channels, a ready way 
of access to the cellular tissue of the broad ligament, and may 
thus give* rise to pelvic cellulitis. It is probable, from what 
is known of the pathological an Atomy of puerperal sepsis, 
that generalised infection usually occurs by extension from 
an infected uterus, and not by absorption from wounds of 
the cervix or vagina. Bacteriological evidence has. however, 
been adduced by Foulerton and Bouncy which appears to 
indicate that mild cases of puerperal fever may be due to 
infection through lacerations *)f the lower part of the genital 
tract, the. uterus remaining uninfected and its contents 
sterile. But severe eases of puerperal fever arc probifbly in 
all instances the result of uterine infection. 

III. The Powers of Resistance* — 1 The effects produced by 1 
bacterial infection depend partly upon the number and* 
degree of virulence of the organisms, and partly upon the* 
resistance offered by the tissues to their development. The' 
general resistances are reduced by anything which exhausts 
or debilitates the patient sad- as •previous,ill-health, pxg- 
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longedor difficult labour, hemorrhage during or after labour, 
Tlbimii&ia r pre-existing pelvic inflammation, etc. Under 
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FlO. 269.—UteruH from a Case of Placenta Prsovia’ 1 . x /«ral 
Septicwmia ; Streptococcic Infection ; Death on''. r j_)ay. 

It win be noticed that the tbiombosed placental statutes are in the lowin' Uterine segment. 

such conditions the normal means of defence against bacterial 
.invasion are inhibited 0£ impeded, and no effective opposi- 
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lion can then be offered by the tissues to £he attack of the , 

urguflibiiitj. In addition it must bo borne in. n^md that the 
risks of infection may be increased by the character of the 
labour, and especially by such conditions as premature 
rapture of the membranes, or prolonged labour, and such 
operative procedures as induction of labour, forceps, version, 
etc. The conditions just named arc accordingly often spoken 
of as predisposing cause? of infection. • 

B. Pathological Anatomy of Puerperal Infection.—Cases 
of •extreme vimlcnce, which rapidly reach a fatal termination 
in from two to throe days, are sometimes met with, in which 
practically no morbid change* can be found in the genital 
tract. These cases aic usually due to streptococcic infection, 
the organisms directly entering the blood and lymph vessels, 
and producing practically no reaction at the points of entry. 
Death is due to an overwhelmingly rapid formation of toxins 
within the oirc illation. In the majority of cases of puerperal 
infection, however, well-marked alterations are found in the 
genital tract, but they differ gieatly in their nature and • 
distribution. 

(J) The Uterus -The general condition of the w r all of the 
uterine cavity is variable. In pure streptococcic infection it 
is believed to be usually smooth and uniform, with little 
evidence of superficial neenosis. Thus in Fig 269 the greater 
part of the wall is smooth, but the placental site present* the 
usual elevated and in egular appearance. In mixed infection, 
on the other hand, the wall i* shaggy and uregular from the 
presence of ncciotic tissue 

The condition of the uterine wall i>, m genoial terms, 
similar to that of an infected wound in any pther pait of the 
body ; but the local appearances depend to a great extent 
upon the type of organisms «p resent. It is generally agreed 
that two varieties may be distinguished, named putrid {sapro¬ 
phytic) and injective (septic) endometritis. • 

Putrid Puerperal Endometritis - -In thi^j condition the 
uteiiua.isjarge _and flabby, and usually contains adherent 
fragments «of membranes, placenta or blood-clot, and fre- . 
quently, but not always, an offensive odour is noticeable. 
There may be a thick layer of decidua or polypoid masses 
may be found on the placental site ; sometimes b ubbles of 
£as are visible # i» the decomposing ussues. This form is 
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mainly due to infection by mixed putrefactive bacteria, but 
the streptococcus and bacillus coli arc also not infrequently 
present. On microscopic examination of the uterine wall, 

a,well-marked zone of leucocytic infiltration is found beneath 
the necrotic layer ; this zone appears to form a ba rri er to the 
advance of the infecting organisms, for none are found either 
in it or in the tissues lying beneath it (Fig. 270). Accordingly, 



Fig. 270.—Puerperal Kndomcmtis, showing marked development 
of the Leucocytic Zone! (Whitridjjo Williams.) 

a. Pi tain la>i*i h. f ji’iicory tic /one. c. .MiimuiIju wall with u\ssm1k. 

i* 

with this variety of puerperal endometritis, symptoms of 
general infection are absent, for the dissemination of the 
organisms is prevented. 

Infective Puerperal Endometritis. — In this form the 
~ uterus.. small, tile cavity lined with a greyish layer of 
exudation, there are no retained tissues to be seen, there are 
no .bubblcs of-gas, and no feeior. It is caused by the group 
of pyogenic cocci, of which the stre ptococcus is the most 
frequent, being found ’either aloifc or in association in 60 to 
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^70 per cent, of cases (Lea). This variety may, however, also 
be tkie to the bacillus qoli or the gonococcus.* On micro¬ 
scopic examination it Is found’ that the zone. of leucocytic 
infiltration, although present, is less .extensive than in the 
first-named variety, and numerous organisms will be found . 
to have invaded it— i.e., the barrier to dissemination of the 
organisms is feeble. In some cases the leucocytic zone is not 
continuous, presenting gaps here and there, through which # 
the organisms can be seen to have made their way freely into'* 
the lymphatic spaces and blood-vessels of the subjacent 
Vnusele. In this way the frequency with which streptococcic 
uterine infection is accompanied by symptoms of general 
scpliejxuma can be anatomically explained. Occasionally, 
when the leucocytic zone is complete, streptococcic endo¬ 
metritis may produce only symptoms of localised uterine 
infection (xajuremia). 

In cases of mixed infection by saprophytic and pyogenic 
organisms, atypical appearances will be presented in the 
uterus. Adherent fragments of placenta or chorion may be • 
found in either variety of puerperal endometritis. 

The muscular nail of the uterus also is usually more or 


hiss inflamed (metritis) in both forms of puerperal endo¬ 
metritis. in rare instances of the septic variety multiple 


small interstitial abseesses^nay form. 


In very rare instances 


sloughing of more or Jess extensive 
wall occurs - the so-called we bills 


areas of Die muscolai 
flesiccaus. The venous • 


channels in the general uterine wall are frequently found 
thrombosed and inflamed (phlebitis), and small collections 
of pus may sometimes be found in the thrombi, and outside 
the vessel walls in the tissues around them. The general 


muscular tissue is said to be unusually soft and friable, and 
specially liable to perforation by such instruments as the 


curette. 

The serous coat may escape altogether, or in eases great 
severity, patches, or a complete coating, of lymph may form 
upon it; in such cases the whole of the pelvic peritoneum,^ 
along with the tubes and ovaries, is generally inflamed ^ 
( perimetritis , pelvic peritonitis). Infection of the .peritoneal 
coat may be brought about by extension from the infected 
uterine cavity through the lymphatics, or through the 
advance of the #infectioii* b} direct continuity from the 
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/ utorine cavity to the mucous membrane of the Fallopian 
; tubes, and through the abdominal ostia to the pelvic peri- 


„ toneum. 

/i 

ly (2 ) The Cervix } Vagina t and Vulva. —Lacerations of these 

. parts, when infected, assume the appearance of ulcers., vvjth 
a .dirty greyish base, produced by the formation of a false 
membrane consisting of the superficial necrosed tissues. In 
; .eases of severe perineal lacerations which have become 
^infected, superficial sloughing may occur over large areas of 
the injured tissues. ►Sometimes areas of sloughing are met 
"frith in the anterior vaginal wall. They are produced btf 
prolonged and severe compression qf the part between the 
. faataJ head and the pubes, or between the forceps and the 
p\ibe.s ; they are accordingly most often met with after a 
long and difficult second stage. If the patient survives, such 
sloughs separate during the fii;st seven to ten days of the 
puerperium, and usually they produce a vesico-vagiual 
fistula, since the base of the bladder is necessarily involved 
• in the compression and sloughing. 

(3 )„ Pelvic.CeUidar Tissue. —Large inflammatory effusions 
(cellulitis ) may be met with in one or both broad ligaments ; 

. . or the^ may be so extensive as to involve the whole of the 
pelvic cellular tissue and spread to that of the jliac fossa and 
anterior abdominal wall. Such,.an effusion between the 


layers of the broad ligament is often called a broad-ligament 
phlegmon . The cellular tissue usually becomes infected by 
lymphatic extension from wounds of the cervix ; cellulitis is 
probably always accompanied by a certain amount of uterine 
jinfection, but clinically the condition of the cellular tissue 

- jpbscures that of the uterus, and the case is regarded mainly, 
.flf not entirely, as one of cellulitis. On post-mortem examina- 

- tion a recent cellulitic effusion forms a spongy mass, from 
•‘ which a clear or slightly turbid fluid exudes on section. 


. (4 ^Peritoneum, Fallopian Tubes , and Ovaries. —Peri- 
1tonitis of variable extent is usually found in fatal cases of 
^ ■puerperal fever. A certain amount of pelvic peritonitis often 
^accompanies severe cases ofuterine infection whx;h recover, 

. . ancfif limited to the pelvic cavity it is not necessarily fatal: 

Occasionafly/aCute general peritonitis may be set up by 
; an^mlec te& uterus. ~ fhe infection may occur by jiirect 
lybiphatie spread, but sometimes may arise from lacerations • 
Q ♦. - V-.V- \ -V* " * % ••• ■’ 
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if ttfe uterus or vagina, through which direct infection may 
occur ; this is often seen in rupture of tl>e uterus, ot after ; 
perforation of the uterus from induction of - abortion by 7 
unskilled persons (criminal abortion}. The Fallopian tubes; 
n*ay become infected by direct spread from the uterine ; 
cavity, and from them the infection spreads to the ovaries' 
and the pelvic peritoneum. Pyosajpinx and ovariaxudweess 
sometimes form, either rapidly or after a considerable 
interval. These, however, occur more frequently with ^ 
gonorrhoeal than with other forms of infection. 

(5) Pelvic Veins .—The thrombosed vessels beneath the 
placental site frequently become infected by organisms which 
penetrate the blood-clot. Thence they spread in the sub- 
endothelial connective-tissue along the walls of the vessels— • 
chiefly the veins, setting up a spreading phlebitis. Phlebitis 
may spread from the infected uterus into the broad liga¬ 
ments ; thence it. may pass upwards through the ovarian 
veins to the renal veins, and through the iliac veins to the 
inferior vena cava, and the resulting long line of blood- « 
clot may oven reach the right ventricle. In other cases it 
passes downwards into the femoral vein, causing femoral. 
thrombosis—a variety of the condition clinically known as 
phlegmasia alba dolens (see p. 598). 

Septic phlebitis is probably to be regarded as a defensive • 
reaction against the spread of the infection ; as has been. 
mentioned, the most virulenf infections do not show it at all. 
Following upon the phlebitis, coagulation of blood occurs, . 
and the affected vessel thus becomes partially or wholly 
blocked (thrombosis). The clot thus formed is infeotivc, ' 
and in many cases minute particles become detached as ' 
emboli, and being carried to distant parts by the blood stream ‘i 
the condition known as pycvmia results. Such cases, 
although severe, nearly always Am a prolonged clinical 
course. • 



Clinical Varieties of Puerperal Infection 


The following clinical varieties of puerperal infection' 
must be considered : 


1. Uterine infection 

• • 


Sapraemia. 

Septicaemia. 
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•u 2. General puerperal peritonitis?. 

, u 3. Local pelvic inflammation : 

,«*** - t) Cellulitis. 

*"' <v Peritonitis. 

f , t , , . Salpingo-oophoritis. 

A ^ / Thrombo-phlebitis. 

4. Phlegmasia alba dolens. 
tc* 5 pyannia. 

l\ Uterine Infection.—From what has been already said 
in connection with the pathological .anatomy of puerperal 
infection, it will be evident that cases of infection of the 
uterus may be divided into two classes, corresponding to the 
two varieties— putrid and septic —of puerperal endometritis. 
Upon this basis two clinical types may be distinguished 
—sapreemia , corresponding to putrid endometritis, and 
septic (pm ia , corresponding to sept ic end omelrit is. Saprcem ia 
may accordingly be described as a local uterine infection, due 
in the great majority of instances to saprophytic bacteria, 
but sometimes to pyogenic organisms ; there is no general 
dissemination of the organisms, which are limited to the 
uterine cavity, and the clinical symptoms are produced by 
the absorption from the uterus of the toxic products of 
bacterial action. It is therefore, a septic toxaemia, fiepti- 
ccemia may be described as a generalised infection due to 
pyogenic cocci, to the bacterium cob, or to various specific 
organisms, which enter the body through the genital tract, 
and become widely disseminated through the lymphatic or 
vascular system. Technically the diagnosis of septicemia 
is made by recognising the infecting organism in the blood 
stream. In fact, their presence in the blood stream is not 
constant; they appear to pass into the blood from the 
infection-site intermittently and in comparatively small 
numbers, and they do not long remain there except in the 
case of infective emboli. In many cases of undoubted 
septicaemia blood cultures, are negative, and Western only 
. succeeded in getting a positive result in 40 per sent. of 100 
cases examined. The best timo .to,.obtain blood tojc^lture 
: im pr obably. immediately. after a rigor or when the, tempera¬ 
ture is at"its, highest. The passage of organisms from the 
uterus into the blood'stream is due to an imperfect defensive 
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barrier, and this affords an easy explanation, of the ‘ border- • 

lino* 3 cases iri which a differential diagnosis between > 
sapnemia and septicaemia may be very difficult. 

It will be remembered, however, that the occurrence of 
Jtlix£<j infection is not infrequent, and in such cases the \ 
local appearances in the uterus are atypical, and cannot 
be definitely placed in either class ; so also in such cases 
the clinical features are irregular, and may comprise m 
many of those of both classes. While, therefore, it may - 
be easy to make a diagnosis of uterine injection, it is not 
always possible to carry the diagnosis further than this, , 
and the names c supraunia ’ and ‘ septicaemia ? must accord^ 
ingly be applied with some caution. In general terms it i 
may be said that, sapraunic infection is less severe than \ 
septicscmic infection ; the resulting illness accordingly is * 
milder, runs a shorter course, and is less likely to be attended j 
by complications. 

The Onset of ('ferine Infection .---It is in the initial stage 
that, the differential diagnosis of the two varieties is difficult, • 
and it will he best in the first place to consider the general 
symptoms of flic onset of uterine infection without reference 
to its subdivisions. 

The occurrence of evanescent rises of temperature in 
tile puerperium from trivial-causes has been already referred 
to ; it w ill be remembered that in such cases the pyrexia is 
moderate, in degree, is of firief duration, and yields easily • 
to treatment. The possibility of 1 lie occurrence ofj&tfil’- 
current febrile affections, unconnected with the puerperal 
state, is also to be borne in mind. But. the general rule which 
must he rigidly applied, is that every case of ‘fever’- 
arising in the puerperium should hi; regarded as the result 
of infection unless some oth^r cause for it can he definitely 
recognised. * 

The onset of uterine infection almost always occurs in the 
first pu erperal w eek, and, except in rare instances, during the 
first tour to five days. Cases occurring within the first three 
days are probably due to infection during labour ; cases m 
: beginning later than this are probably due to infection sub¬ 
sequent to labour. Jn mild cases the onset is characterised 
by rise of temperature to Ifil! tQ...I.02l o F., corresponding, or 
sometimes exaggerated, rapidity of thfe pulse, frontal head- 
e.m.# * • " , • 37 
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:,ache, and more or less feeling of general illness or malaise. 

< Iti severe cases the rise of temperature is ushered in or quickly 
. followed by a rigor, the frequency of the pulse is exaggerated, 
the headache and malaise arc more pronounced, and some¬ 
times vomiting occurs. * Sapraemia.is much rapre frequently 
associated y^ith, the mild type of onset than W 1 thrift)’Stveie 
type ; septicaemia may be equally well associated with eithej. 
j Accordingly, while the mild type of onset is of ho value in 
differential diagnosis, the.severe type of onset indicates the 
jy£Q.bability; ( of the case being one. of septicaemia. A case 
which begins mildly may, however, run a severe and pro^ 

• longed course. 

The d#idition of the uterus must be carefully observed at 
the onset of uterine infection. Ip aa pjcaaai a involution, is 
! usually .delayed or arrested ; in addition, the uterine cavity 
■ may contain infected blood-clot or pieces of adherent placenta 
t or membrane. Consequently the uterus is abnormally largo 

• for the'puerperal date, and also, usually,.tender to the touch. 

: i In sopticsemia, on the other band, involution is usually 
;j unaffected, the uterine cavity is empty, and the size of the 
i uterus corresponds to the puerperal date. Many atypical 

cases will, however, be met with in which septicaemia is 
accompanied by sapraemia, and the uterus is too large for the 
puerperal date. 

The lochia frequently become putrescent (offensive) in 
. uterine infection. This is especially likely to occur if the 
uterine cavity contains blood-clot or placenta, and if sapro¬ 
phytic organisms obtain access to it. It is therefore com- 

* monly met with in sapraemia. But the presence of an 
>ffensive discharge must not be regarded as indicating any¬ 
thing further than infection ; it does not even follow, 
lecessarily, that the infection is in the uterus. The lochia 
may decompose at the viVlva or in the vaginal canal, while 

* I the uterus remains unaffected, and no unfavourable symp- 

. ' toms whatever occur. On the other hand, septicaemia of the f 

• greatest severity may occur without any decomposition of/ 
the lochia whatever. 

* .. From what has just been said, it will be clear that it is 
; ofimpracticable at the onset of a case of uterine infection 
. tajdisiingiash septicaemia and sapramia from one another. 

is required in order t^at the general course of the illness 



INFECTION 



V • -V ' A 

anfl the effects of local treatment may be observed; But the 
treatment of uterine infection, to be efficacious, must be* 
applied without delay, and consequently the-. 0 H 6 et-.pl the. 
disease must often be treated before a differential diagnosis^ 
pf the two varieties is, practicable. Treatment will be> 
described later on ; in the meantime the general features of 
simple sapraunia and simple septicaemia may be describ^y;, 
it being coutlnually borne in mind that cases of misted* 



Sixth Days. 

infection which resemble both, and differ from either, are 
frequently encountered. 

>/S aprae mia.- —The three outstanding clinical features of 
this condition are yyrex ia, -and 

apxsi pf l>rpcvix of ‘ i&.voluiion of the uterus. 

The time of onset varies with* the date of infection; if 
infection has occurred during labour, the symptoms*usually 
appear on the second or third day ; if infection ha9 occurred 
subsequent to delivery, the symptoms will appear later. As,. 
a rule, the* first symptom to appear is fever, which may . be ^ 
slight (10Q°.to 102°.F.) as in Fig. 271, or severe (102° to 
104° F.) as in Fig. 272 ; a slight shivering may accompany 
the initial rise, but a pronounced. .rigQE.is .unusual. The 
pulse-rate rises t% an e&tcnt proportfbnatc.to the’tempe.rar 
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t\ire. A certain amount of headache and general malaise arc 
present, but.the patient does not appear to he seriously ill. 
On examination of the abdomen, the uterus will usually be 
found to be unduly large for the puerperal date ; it is tender 
to the touch, and softer than normal in consistence. Thy 
vulval pads should always he examined, when the foetor of 
t^he lochia, if present, will be perceived, and shreds of tissue 
^i£ay be found upon them. In occasional instances no 
Jdecomposition of the lochia can be detected ; these cases are 
probably due to infection by pyogenic cocci, the growth gf 



Flo. 27*2.—Chart, of a more Severe (.‘use of Sji premia which law ted 
from the Second to the Eighth Day. 

which has been limited to the uterine cavity. The amount 
of the lochia is often profuse, and sometimes an admixture 
of fresh haemorrhage may he ^observed. A mild case of 
sapraemia when suitably Ifeated can usually be cured in two 
or .t frr PS days ; more severe, cases may last for a week 
or upwards before yielding to treatment (Fig. 272). If 
untreated, the Symptoms .may increase in severity, and 
generalised infection—indicated by rigors and grc^it rapidity 
•’ of the pulse—or local pelvic lesions, will follow— i.e., the case 
has become one of septicaemia. Very slight cases of sapraemia 
are often met with in which the only abnormal indications 
are slight fever (100°« to *101° FJ and a ^ttle enlargement 
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without tenderness of the uterus. Or a.similar degree of 
fever may be the result of infection of superficial tears of the 
vulva, perineum, or vaginal walls. The patient may appear • 
to be perfectly well; she complains of no headache, and the 
fcchia are healthy. It is possible that such cases are some¬ 
times due to imperfect uterine drainage, resulting perhaps 
from the recumbent position, or from the presence of an 
uninfected clot in the uterus, preventing the free escape of* 
the lochia. The result is absorption from the uterus of waste 
products sufficient slightly to raise the temperature. 

Sep ticae mia.—The symptoms of septicaemia bear a broad 
resemblance to those of sapnemia just described ; generally 
speaking, however, they may be said to be of much greater 
severity, and much less amenable to local treatment. Sep¬ 
ticaemia may be produced not only by various organisms, but 
by various classes of organisms ; the clinical features accord¬ 
ingly show great variations. And further, sinee organisms 
exist in nature in various degrees of attenuation, the severity 
of the symptoihs which they produce is variable. An 
exhaustive description of puerperal septicaemia is accordingly 
impossible except in a monograph : iis main features can, 
however, be briefly presented. Our present knowledge does 
not enable us to recognise, from the clinical features, the 
organisms by which it is produced in a particular case. 

Onset. —The onset is alpiost always acute, and seldom 
occurs later.than the third d»vy of the puerperium : it may, 
however, occur within twenty-four hours after labour, and as 
a rule it may be said that the earlier the onset the more 
acute will be the disease. While, not invariable, an inj&i$l 
rigor occurs in the majority of cases ; when regular tem¬ 
perature observations have been taken, a certain amount of 
pyrexia may be found to ha*e preceded it, the temperature 
rising in steps day by day. Headache and general malaise 
al^o sometimes precede it, but often the patient is quite 
unconscious of illness until the onset of shivering. A 
riggr begins with a sensation of*cold-so intense as to cause 
‘ chattering ’ of the tectli and general muscular tremors ; the 
skin surface becomes cold to the touch, and from spasm of the 
erector pilse muscles assumes the appearance of ‘ goose-flesh *; 
the face and lips become somewhat l^lue, and the # features 
contracted. T^e tectal terfiperatuVe ipi a moderately severe 
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rigor will show a rise to 103° to 105° F., bat 100° to 107* is 
sometimes reached ; thejpulseis very rapid, and at the. wrist, 
difficult to count. The shivering stage may be momentary or 

may last from ten to fifteen minutes; it is succeeded by a 


congestive stage in which the sensation of cold gives place tci 
. one of burning heat; muscular tremor ceases, and the face 
becomes flushed ; the skin feels hot and is at first dry, after- 
awards moist. Severe headache often accompanies this stage. 
Then sweating sets in, and the temperature rapidly falls 
several degrees ; after a rigor of exceptional severity, it may 
fall to one to two degrees below the normal. 

It will be most convenient to consider Ihe general clinical 
features one by one. 

Tmiperalure.—Thv pyrexia always runs an irregular 
course, the general type of which is remittent. Repeated 
rigors may recur at irregular intervals in cases of acute infec¬ 
tion ; but no regular variations in the diurnal temperature 
occur, as, for instance, in typhoid fever ; temperature charts, 
"unless they show at least four-hourly measurements, are 
therefore quite misleading. There is, as a rule, no apyrexial 
period, but a remission of two or three degrees normally 
occurs at some period of each day. In cases of moderate 
severity the highest diurnal temperature is about 102° or 
103° F. ; in severe cases it may be 404° or 105° F. Generally 
speaking, the pyrexia is higher apd shows wider fluctuations 
r than in saprsenpa. 

While the temperature is, as a rule, a fair index of the 
• severity of the infection, its prognostic importance must not 
be over-estimated, severe pyrexia and repeated rigors, recur¬ 
ring during several weeks, being not incompatible with 
. recovery. On the other hand, very severe or rapidly fatal 
cases may occur without ycry high temperature. 

Pyise ,—The pulse-rate is always rapid, and is to a great 
> extent independent of the temperature. The pulse may be 
’over 120 with qply a moderate degree of fever ; in severe 
peases it may reach 130 to 140 ; this disproportionate rapidity 
o Ltheffi ulse in puerperal illness, in the absence of^such com- 


-heart., disease, or exophthalmic .goitre, is-fin 
a)Uanal^j^ai|i, indicati^a^ . Slight diurnal 


h' 


'^variations follow the fluctuations of temperature. Tho. 
cyolume of the' pulse iq spjall, and the teutiqn low in severe 
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cased. The rate and tension of the pulse qre of-great iinppr-. 
tame in prognosis ; a persistent jmlse-rate of pv§£ ,1 < 
of grave significance. ■- y .\\i 

The Pelvic Organs.— hi a ease of pure septiesemia, the 


uterine cavity will be found empty, and involution, as a rule, ? 
will not be markedly arrested ; there will, therefore, be 
umlUQ^enlargement or tenderness of the* uterus. The logical .' 
discharge usually ceases early in a severe case, and when# 
present may show no sign of decomposition. On vaginal 
e« ah filiation no local signs of pelvic inflammation will be 
found in the early stages, but vulval, vaginal, or corvxpal 
lacerations may show signs of local infection. 

The Blood in a case of septiesemia contains a, small 
number of the organisms whicli represent the infective agent. 
When detected they allord a proof of the septicsomic nature 
of the infection. In cases of sapnemia the blood is steriJ#. 
Intense.anai.uiia is produced by septicaemia when the course 
of the illness is prolonged, and there are repeated rigors. 
There is also well-marked leynp.eyt^sis. which varies in* 
degree, but may reach 30.000, with 80 to 00 per cent, of poly- , 
morplionuelear cells ; the proportion of cosinophile cells is • 
diminished in proportion to the severity of the infection. A * 
high degree of leucoc\tosis is not of unfavourable signi¬ 
ficance ; if there is a Joeal focus of infection it may 
indicate the formation of pus. • - 

The Heart. —Cardiac action Is unfavourably affected by # 
degenerative changes in the muscle, but the gravest cardiac 
complication is ulcerative, endocarditis, which may occur 
cither in septicaemia or pyaemia. It is often unrecognised 
clinically, but may lead to the formation of multiple septic * 
emboli. It is almost always fatal: 4 ,. ‘ 

Pleurisy , Pneumonia and Metastatic Pulmonary Abscesses 
may occur in septicaemia and pyaemia. Later on, signs of . 
acute peritonitis, either pelvic or general, or signs bf acute ’ 
p’elvic cellulitis may be found. • 

Subjects of puerperal sepsi# usually take nourishment 
freely, there is m^yomiting, and the digestive-prPQesses^are,' 
good. Vomiting when it occurs is of seriou s import, especi¬ 
ally when associated with abdominal distension andrigidity ; 
after some time the vomit may become black from admixture 


with blood, even#when the case is n A .complicated by peri 
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fonitis. As a rule, persistent vomiting indicates peritonitis, • 
but tympanitic abdominal distension is frequently seem as 
fche result of a general septicacmic infection. Diarrhoea is not 
an infrequent symptom, and may be of service in assisting 
the excretion of toxins. When uncontrollable or involuntary, 
it is of serious omen. Sleeplessness, often accompanied by 
severe headache, may be met with, and is to be regarded as 
^ not her unfavourable sign. Cutaneous rashes, of erythe¬ 
matous or papular type, art* not uncommon ; they are 
usually transient, and may disappear in one part to reappear 
in another. Profuse sweating is common, and may lead to 
an eruption of sudamina. The urine is usually scanty, con¬ 
centrated, and contains a trace of albumen. The tongue at 
first is moist, but furred ; as the disease progresses it becomes 
dry, and in very severe cases brown and cracked, while sordes 
collect around the teeth. The intelligence is usually unim¬ 
paired, even in fatal cases, almost, up to the moment of death, 
but delirium passing into coma sometimes supervenes as 
the end approaches. The mammary secreticm becomes sup¬ 
pressed in .severe eases after the first few days. Pain is an 
infrequent symptom of septicaiinia. In the initial stages 
there may be severe aching pain in the back, limbs, joints 
and head, but this does not persist. Abdominal pain is rare 
except- when there is a local pelvic lesion* or general peri¬ 
tonitis. The joints and synovial sheaths sometimes show' 
cserous effusions in septicaemia, one alter another being 
implicated, but the effusions are usually re-absorbed without 
suppuration occurring. 

Diagnosis.—Great practical importance is attached to 
bacteriological examination of the uterine lochia. Prom 
what has been already said it will he clear that blood 
examination for diagnosis is uncertain, as only positive 
results can be trusted absolutely. For clinical purposes the 
diagnosis of the infecting organism is better made, from 
the uterin&„lochia, but very careful technique is required iif 
obtaining the mtfterial., Lo^hial swabs may be taken as 
i follows : the vaginal canal should first be well dopched ; a 
^large-size Ferguson's speculum should next be passed so as 
to expose the portio vaginalis and shut off the vaginal walls ; 
the surface of the portio vaginalis and the cervical canal 
should next be carefuHy deanaec^ by swabbing ; a short 
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^sterilised glass tube is then passed into the cervix, and a. ' 
[sterile swab then carefully passed, without contact, into the 
'.tube and pushed up to the fundus. Swabs of lochia thus taken 
from the interior of the uterus may yield pure cultures of 
^reptoeocci or staphylococci ; or mixed growths of these 
organisms with 1 lie bacterium ooli and the pneumococcus 
may be obtained. Bacteriological examination of the 
vaginal secretion is useless for diagnosis ; it has been some- # 
times found sterile when the uterine lochia contained 
pyogenic cocci, but it usually contains pathogenic and non- 
pathogenie organisms even when the uterus itself is not 
infected. In clinically severe cases of puerperal scptic&unia • 
the streptococcus.i?i pure culture will be found in roughly 
1 hree-fourths of the cases. In the remainder a staphylo¬ 
coccus in pure culture, the bacterium coli, or a mixture of 
organisms may be found. 

Attempts have recently been made to show that, strains 
of streptococci which are capable of producing septicaemia 
are characterised by a definite luemolytic action. Under* 
further experiments, however, this view has broken down, 
for it has been shown that the same luemolytic power is. 
possessed by non-vii ulent strains of streptococci. Hseiuo- 
lytic action is, therefore, of no diagnostic, .significance. 

It must be borne in mind that a mild fever of either 
sapiietnic or seplieamiic type may be caused by infection of 
wounds of the lower part of flic genital tract - cervix, vagina, * 
: vulva, and perineum—while the uterus itself remains free 
from infection. These parts should, accordingly, always be 
examined, and the condition of wounded surfaces carefully 
noted. 

The distinction between sapnemia and septicamiia may 
often be made by attention tp the condition of the uterus and 
the lochia, and to the effects of intra-uterine disinfection. 

In cases of difficulty it should be the rule to regard as 
septic in origin all cases of pyrexia in the puerptfrium for , 
which some other cause canuot be .clearly demonstrated. 
Such disorders as influenza, scarle^fever, and enteyc fever ^ 
may no j^oubt attack lying-in women and produce a train of 
symptoms resembling those of septicaemia ; but they must 
, never be loosely diagnosed, although the temptation to do 
? so may sometime^ be difficult to resisf. # 9 * 
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Prognosis.—At the onset of a case'of uterine infeofflon 4 
the prognosis must Always be guided. If a well-marked 
improvement follows the local treatment described later on, 
/thdf prognosis is good, for the infection is then mainly 
• saprsemic. Yet a case which begins as one of sapraemia may 
later on develop into one of generalised infection, In a case 
of. simple, and - uncomplicated sapraemia the prognosis is 
c aljvay» good and practically all cases end in* recovery. In 
septicaemia the prognosis is much less favourable than in 
jsapraemia, because the infeotion is more virulent in type, find 
the general symptoms are more severe. 

The course of septicaemia may be greatly prolonged ; 
after considerable improvement has occurred, serious 
relapses may supervene, and local affections such as phleg¬ 
masia or salpingitis may appear. Sometimes the case 
terminates in pyaemia. A moderate degree of leucocytosis 
is of good prognosis ; a sudden fall is of serious import, 
ahcTa rapid rise associated with the formation of localised 
•inflammatory effusions usually indicates suppuration. The 
symptoms of gravest prognostic significance are the 
following :— 

(1) Pulse-rate persistently over 12.0. 

(2) Persistent vomiting and tympanites, with dry brown 

tongue. 

(3) Sleeplessness. 

c ‘ (4) Repeated severe rigors. 

(5) Inability to take sufficient nourishment. 

Estimates by different observers of the rate of mortality 
of puerperal septicaemia vary greatly ; this is not surprising 
when the varied degrees of severity which may be met with 
are borne in mind. Thus Kronig and Whitridge Williams 
have each reported fifty cases of,atreptococcic infection with 
a mortality of only 4 per (Sent. On the other hand, a series 
; of one ^hundred cases of streptococcic infection collected 
from various sources by the American Gynaecological Society 
yielded a mortality of,nearly 30 per cent. Lea states the 
'^generhl mortality, including mild cases, to be abput 10 per 
. bent., but in severe cases it is probably as high as ^5 to 70 
■ . per cent. The prompt recognition of the condition, and the 
; prompt adoption of suitable treatment, will always favour- 

w-ably influence the patient’* chances of recovery. 

i % •. '• ' • * . •• ■> ■' 
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TREATMENT OF INFECTION>a*W'^ 

Treatment.—The importance of the prophylaxis of puet- l ( \ 
pertfl infection by strict antiseptic routine, by avoidance of >%l 
unnecessary examinations or operative interference, and by ^ 
the careful and proper management of the third stage bf r V< 
lib our, has been already frequently insisted upon. When %;■ 
once the disease has manifested itself, treatment must be )'S 
promptly applied, for like most wound-infections, only, in -: 
the earliest stages can its spread be controlled. Inasmuch ^ 
as the differential diagnosis of sapmmia and septicaemia caiju j 
seldom he made immediately, the initial treatment musq ; 
follow the same general principles for all cases, and will 
depend upon the severity of the symptoms rather than the ’ 
nature of the infection. 

Mild Type.— Temperature 101'’ to 102° F.; no shivering 
or rigor ; headache slight; uterus large ; lochia often but 
not always offensive. Such cases are probably sapraunio, 
and the dose of toxins absorbed into the general circulation 
is small. They can usually be cured by ho t vaginal thrun fo in g 
with a mild antiseptic (lysol, a tea-spoonful to a pint),#’ 
er g ot jo full, doses (ergotin, 3 grains three times a day)-; and 
free purgation. Douching and the administration of ergot, 
by stimulating the uterine muscle, promote drainage and 
assist the expulsion of retained dead tissues ; purgation 
, assists the elimination ef the absorbed toxins. Uterine j . 
drainage is assisted by keeping the patient in a -sittingi 
position as much as possible. *ln two or three days the * 
symptoms will subside. 

Severe '1 'ype -Temperature 103° F. or higher with or 
without a rigor ; pulse 100 to 120 ; headache and general 
malaise well marked ; condition of lochia unimportant, but 1 


may be scanty and inoffensive, or profuse and fcotid. In all ‘ 
such cases it is best to begin the treatment by.carefuL 
thorough disinfection of the. uterine ^cavity. It will be 
remembered that in sapracmia the chief focus of inflation is 
tfie wall of the uterus, which shows the changes described as 
putrid endometritis. This Qan only 1#? adequately dealt with 
by clearing all debris out of the uterus, and thoroughly*" 
douching the uterine ,cayity with.-a large. quantity~x>f a , 
suitable antisepticuaolution. * n ’ 

In clearing out the uterus, an a naest hetic, although not 
always necessary* is desirable, because ijt alleys of the opera- 
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tion being more thoroughly performed. The patient should 
he placed in the modified lithotomy position, and the operator 
should protect his own hands from infection by wearing 
sterilised rubber gloves. A swab for bacteriological diag¬ 
nosis should be first taken in the manner already described? 
Mechanical dilatation of the cervix is never required 
during the first week of the puerperium. After thoroughly 
slouching and swabbing the vulva and vagina, one or two 
fiqgprs can be passed directly into the uterus, and the walls 
carefully scraped with the protected finger-tip until all 
debris lias been removed- Pieces of adherent membrane or 
placenta may be encountered, the separation of which will 
cause fairly free bleeding. \ ^put-wire- curette (Eig. 273) 
f may be used for scraping the walls, but the ordinary sharp 
icurette should not be employed during the first week of the 
ipuerperium ; this instrument removes too much of the soft 




Flo. 27:5.—Blunt Curette. 


uterine wall, destroys the protective leucocytic zone, and 
opens up fresh channels throhgh which generalised infection 
-may occur. It may also very easily perforate the uterine 
| wall. It is of little use to douche the uterus without first 
clearing the walls in this way, for douching alone will not 
detach adherent fragments of placenta or membrane. 

Tlie uterine cavity should then be douched with 3 or 4 
pints of a hot antiseptic solution (115° K.). Solutions in 
• common use for this purpose are lysol, izal, cyllin (588 to 
Oj), or tincture of iodine ( 5 j to Oj), or carbolic acid (1 in 
,1)0), or biitiodidc or perchloride of mercury (l in 4,000) ; if 
: the latter is employed a quart of normal, sterile, saline solu¬ 
tion, or'plain boiled water, should be used immediately 
‘ afterwards to wash out any excess of the mercurial solution 
;yhich might otherwise remain in the uterus, and become 
absorbed. If this precaution is adopted there is no risk of 
mercurial 'poising. , probably the most useful of all 
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♦solutions for intra-uterine douching in sepsis is a'Votioii^v 

solution of poro^p_of.lxydrogeix (about 5 .follies). TJhu^ti uj 
absolutely non-toxic, and its deodorant power is much 'K 
greater than that of the usual antiseptics, while its bacteri¬ 
cidal strength is at an y rate equal to them. It is unnecessary T 
to douche the uterus frequently, all that is practicable will 
be accomplished by a single douching if the uterine cavity has 
first been cleared out. The action of the intra-uterine douche , 
is chiefly mechanical, its bactericidal powers being probably* 
\;ery small. In douching the uterine cavity a long glass** 


nozzle witli a grooved return channel, such as that shown 
in Fig. 274, should be employed, or one of pewter, which is 
unbreakable and can be bent to any required shape, may be 



Kin. 274.— (jI.'iss Intru-uterine Pouclic Noy/le, grooved to allow a 

return llow. 


preferred ; it can be sterilised by boiling, (.'are should be 
taken to maintain full uterine retraction afterwards by the 
administration of ergot in full doses ; retention of clot from 
the oozing surfaces will thus be prevented. 

Before exploring the uterine cavity, lacerations of tlje , 
lower part of the genital tract should be looked for and their 
condition carefully noted. ^They will usually be found un¬ 
healthy, with more or less sloughing : they should be care¬ 
fully cleansed by swabbing, and then freely painted with 
pure carbolic acid. 

Tf the case is one of siniplq sapnemia? this treatment, 
combined .with the administration of purgatives, in most 
cases rapidly cures the patient. Temperature and pulse 
fall to normal in two or three days, or even sooner, as the 
toxins are eliminated ; reduction in size of the uterus takes; 
place ; the lochijj, becomo a once more* odourless and, usually 
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j.; on } scanty in amount. No further local treatment is’then /. 

j..cjquire4 except that the vagina should be douched twioe 
daily for several days. Complete failure of this treatment" 

. indicates.-that, generalisation. of . the septic prooess has 
..occurred. Occasionally cases are met with in which coijt- 
* siderable-sized pieces of putrid placental tissue are found 
in the uterus, associated with severe symptoms of infection. 


\ The removal of such placental remains by mechanical means 
is often accompanied by severe bleeding and followed by 
great exacerbation of the symptoms, the explanation being 
that laceration of vessels allows of the rapid entrance into 
the circulation of large doses of toxic materials, and of the 


general dissemination of organisms by the blood stream. 
Accordingly, some teachers advise that such cases should 
hot be dealt with by operative measures at all, but the 
spontaneous separation of the placental tissues should be 
awaited, loose pieces being removed by irrigation. Fre¬ 
quently, however, severe recurrent attacks of bleeding occur 
rin-such cases, and the removal of the placental remains is 


^the wiser course in all cases. The operator should use 
" only, and freely douche the uterus after¬ 

wards. A septic uterus should of course never be packed, 


neither should strong antiseptics capable of exerting a 
, caustic action on the uterine wall be employed. Such an 
effect reduces the vitality of the uterine tissues, and diminishes 
v their power of resisting the‘spread of the uifection. 


• When it appears probable that the case is one of septi¬ 
caemia, three lines of treatment are available—viz., (a) specific , 
(b) general, and (c) surgical. 

(a) Specific Treatment .—The specific treatment of an 


• infective process consists in an attempt to establish arti¬ 
ficially a condition of immunisation against the particular 
infect! vje agent present. Immunity is attained by the intro- 
'• , duction? of certain organic substances which are antagonistic 
y or antidotal to the infective bacteria themselves, or to iKe 
C toxins which they pgoduoe. This imitates the natural 
'^processes, in which spontaneous recovery from ap infection 
. ,4s the result of the destruction of the infective organisms and 
' - their toxins by * aqti-bodies ’ produced by the tissues of the 
,'^iosst. The condition of immunity thus, produced may be 
J maintained f 9S jn ore % or Jess prplonged periods, and this . 
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Nrill enable the body to resist successfully any fresh Infection) 

of the same nature. The process of artificial immunisation 
may be attempted in one of two ways : (1) Fully formed . 
anti bodies may be introduced derived from the blood of an 
f.nimal which has just recovered from the same infection and 
is therefore immune ; the various antitoxic sera are of this 
nature. Most of them act by destroying the bacteria them¬ 
selves which are growing in the tissues of the body ; others, 
act by destroying or neutralising the toxins w'hich these 
cvgfmimns have produced. (2) An artificial pure culture may 
be made of the infective organisms obtained from the fluids 
of the patient From the artificial culture thus obtained a 
standardised emulsion is prepared containing a known 
number of bacteria per cubic centimetre ; the organisms are 
then destroyed bv beat, the emulsion being thus rendered 
.sterile. The injection of these dead bacteria into the tissues 
of the host stimulates the natural production of certain pro¬ 
tective materials in the blood (opsonins), and thus increases 
the power of the body to overcome the infective process.* 
All caednfs aie of this description. 

Antitoxic sera can at present be obtained for strepto¬ 
coccic, staphylococcic, and bacillus coli infections or for 
combinations of these* organisms; for the numerous other 
organisms which may be-concerned in producing puerperal 
- infection physiological antidotes are not available, with the 
exception of tire diphtheritic and the typhoid bacilli. It is* 
generally believed that streptococci are the most virulent 
of the pyogenic cocci, and antistreptococcic serum has accord¬ 
ingly been freely used in puerperal septicaemia, even when 
a bacteriological diagnosis lias not been made. The results 
of its use have been, on the* whole, unsatisfactory. This is 
probably to be attributed iji part to the fact that strepto¬ 
cocci arc not always the infecting'organisms, and in part to 
the fact that there arc many different, sub-species of fctrepto- 
cdc-ci, each requiring its own antitoxin ; it is ‘therefore 
difficult to prepare a serum which will efficiently antagonise 
the species which may chance to be present in any particular ^ 
case. An attempt to do so has been made in the preparation 
of the polyvalen t serum, wffiich is obtained from an admixture 
of various species of streptococci. In applying this treat¬ 
ment, exact bacteriological diagnosis i$ obv^usly* of great 
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, importance. In the rare cases which appear to be cUft to 1 
the diphtheria or typhoid bacilli, the special sera of these 
organisms may be administered. 

Antistreptococcic serum should be given by subcutaneous 
injection in ilie abdominal wall or the thigh. The glass 
syringe used should be carefully boiled, and the strictest 
antiseptic* precautions employed in regard to the preparation 
f of the skin, etc. The first dose administered should be at 
least 15 cubic centimetres, which may be repeated every 
twelve hours for several days ; larger doses have Keen 
frequently given without ill-effects. Improvement is indi¬ 
cated by fall of temperature and pulse, cleaning of the tongue, 
and amelioration of the general symptoms. If no improve¬ 
ment follows, it is useless to persist. Its injection in similar 
dose into foci of infection, such as pelvic inflammatory 
effusions, has also been recommended. 

Vqccine Treatment is not so simple, and appears to require 
more exact observation than serum treatment. According 
■ to Sir Almroth Wright, estimation of the opsonic index, i.e., 
the proportion of the protective substances present. should be 
carried out at regular intervals during this treatment. This 
is not. however, regarded as necessary by all bacteriologists. 
The vaccine is supplied in sealed glass capsules, each con¬ 
taining a certain number (estimated) of bacteria. It should 
be given with the same strict antiseptic precautions as the. 
serum. The initial dose should be a small one in a ease of 
puerperal septicaemia, e.g. 5,000,000; this dose may be repeated 
at intervals of three or four days and gradually increased up 
to 30,000,000 or 40,000,000 if improvement follows arid the 
reaction is not too marked. • The preparation of a vaccine 
requires an expert bacteriologist, and as it involves con¬ 
siderable exponse it is at present only available under very 
restricted conditions. " 

Results of Specific Treatment .—Antitoxic sera have now 
been freely used for several years, and it must be admitted 
that the results a‘re disappointing. While no harm appears 
.to follow, it cannot be said that these remedies have been 
shown to exert a decided influence in diminishing either the 
length or the severity of the infective process. Very favour¬ 
able results have recently been reported by treatment with 
an autogenous^vaccine^btained from cult vires of the uterine 
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‘•lochia in a series (if ninety-six eases by Western. Further, 
observations are, however, requited before the question can 
be regarded as definitely settled. Jt seems desirable, how¬ 
ever, to make use of both vaccines and antitoxins when 

possible in all severe eases, exact bacteriological diagnosis 
of the nature of the infection having been first made. 

(b) General Treatment. — Food should be mostly fluid, and 
milk naturally forms the most important item ; 3 to ^ 
pints are often readily taken even by patients who are seri¬ 
ously ill. Meat extracts, soups and jellies may be added. 
Alcohol is not required in mild eases and is undesirable in 
large closes owing to its depressant action on the heart. In 
small doses it does good when there is difficulty in getting 
the patient to take sufficient nourishment. If tig? bowels 
are constipated a mild aperient should be given every other 
night ; moderate diarrlm*a may lx? allowed to continue 
unchecked ; severe diarrhoea should he controlled by adminis¬ 
tering starch and opium enematu. Pyrexia should not be 
directly treated unless the temperature rise's over 104° h\ 
Antipyretics should not he given, but the use of the wet pack 
or tepid sponging may he relied upon when necessary. Sleep¬ 
lessness when present should be eon trolled by hypnotics, such 
as veronal or suJphonal in doses of 7 to 10 grains, which 
may he given every night for a time if required. Sub- 
culatteouft saline transfusion- stimulates leueocytosis and 
phagocytosis, and promofes diminution, by the; skin and* 
kidneys. It may therefore' be employed with advantage in 
the acute, stages, a pint, of fluid being introduced twice a 
day for several days ; or a graduated continuous rectal 
injection may be used for several hours a day. 

(c) Surgical Treatment. —Attempts have been made in 
recent- years to show that- removal of the uterus is capable of 
favourably influencing the course*of severe cases of puerperal 
septicaemia. Advocates of this operation contend* that as 
the uterus is the. chief, if not the sole, focus of infection, its 
removal will arrest the continpous # passage into the circu¬ 
lation of # fresh organisms and toxins, produced by the 
active bacterial development proceeding in it. It is, how¬ 
ever, certain that in severe cases of septicaemia widespread 
dissemination of organisms which multiply in the lymph or 
blood streams h^s already occurred • ^removal of “the uterus 

tf.M. * . . * * \ . 38 
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under such circumstances cannot arrest, although it -day * 
.modify, the general infective process, and therefore is not 
. to be regarded as a radical operation. The latter view is 
upheld by the unfavourable results of this operation, for up 
to the present it has not been shown to increase the patient’^ 
chances of recovery. In the absence of local pelviq lesions 
tjus operation should not bo porformedj but when anJLnfeeted 

^fibroid tumour is present, when the uterus has been ruptured 
or perforated, or when there is evidence of abscess forma¬ 
tion in the uterine wall, the removal of the uterus may be 
. necessary. 

General Puerperal Peritonitis.—The results of post- 
' inorteip examinations show* that this condition is infrequent. 
Some of the symptoms of general peritonitis— e.g., con- ‘ 
tinuou» vomit ing, meteorism, irregular pyrexia, and a rapid 
small pulse—are met with in puerperal septicaemia. The 
clinical diagnosis of general peritonitis may siccordingly 
present unusual difficulties in cases of puerperal infection. A 
systematic description of the clinical features.of this affection 
is unnecessary in a text-book of midwifery, for it differs little 
from general peritonitis due to surgical causes, the distinctive 
symptoms being abdominal pain and rapidly increasing dis¬ 
tension accompanied by nausea anti vomiting, the latter 
sometimes persistent. The prognosis is very serious, but 
free drainage, suprapubic, vaginal, and lumbar, should be 
"established as soon as the diagnosis is made, and the 
same general and specific treatment applied as in cases of 
septica3mia. 

($) Local Pelvic Inflammation.—A well-defined group of 
teases of puerperal infection may be recognised, of which the 
main feature is the presence of pelvic inflammatory lesions— 
i.e ., of course, lesions outside the uterus. In such cases the 
inflammatory process is seldom limited to a single tissue or 
a single organ, yet it ordinarily manifests itself chiefly in 
either the 'pelvic peritoneum, the pelvic cellular tissue, or the 
* uterine appendages. Thus, v with pelvic cellulitis more or 
;kJess peritonitis is usually found as an accompaniment, while 
. with pelvic peritonitis the Fallopian tubes and ovaries are 
> necessarily implicated to a greater or less extent. The 
. relative frequency of occurrence of this group of local 
puerperal infections is probably npt more than 1 in 10 of all 
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ca&6s. . The original focus of infection is, .in almost all cases,.* 
thu uterus ; thence the process spreads by direct continuity 
tlirough the Fallopian tubes to. the pelvic -peritoneum* or 
through a cervical tear to the cellular tisspe ; or it may *. 
•spread through the lymphatics of the uninjured cervix to the 
cellular tissue ; or through the lymphatics of the uterine 

wall to the peritoneum. Occasionally the veins appear to. - 

be the chief channels of infection, arid a spreading phlebitis 
occurs which may pass downwards to the femoral vein, or 
•upNvards to the inferior vena cava. The comparative * 
rarity with which localised pelvic inflammation follows 
uterine infection is probably due, in some way, to the pro- 
. teetion afforded by the zone of leucocytic activity in the 
' affected uterine wall (see p. 573). 

Common Features. —Cases of puerperal pelvic inflamma¬ 
tion are probably due to pyogenic organisms of somewhat 
attenuated virulence, or to auto-infection by the diplococcus 
gonorrhoea*; sometimes also to bowel infection by the 
bacillus coii communis. It is usually stated that they are 
characterised by a late onset, but this is not strictly accurate. 
Severe symptoms do not as a rule appear earlier than the 
latter half of the first week— i.e.. about the fifth or sixth day, 
but slight symptoms of uterine infection, often overlooked, 
arc almost always present earlier than this. When such 
symptoms as moderate elevation of temperature and decom¬ 
position of the lochia are disregarded, the real on&t ot the* 
disease is naturally misunderstood. It is quite possible that 
if due heed were paid to the significance of these symptoms 
in such cases, the appearance of the local inflammation might 
be altogether prevented-by early and appropriate treatment# 

A rigor often occurs, and pelvic pain, practically unknown 
in saproemia and septicaemia, is a prominent symptom of 
the onset of some of these affections. Their general course 
is prolonged, localised suppuration is not uncommon, but a 
fatal termination is rare. Mild cases, not marked by an 
acute onset, are probably oi frequent occurrence, and, 

. being overlooked or inadequately treated, pass into the phase 
of chronic pelvic inflammation so often met with in parous 
women of all classes of life. « 

Felvic Cellulitis (synonyms : Parametritis, Broad-liga¬ 
ment PhlegmonV—Systematic descriptions* of this affection 
. * • 68—2 
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arc usually given in text-books of gynaecology ; a few pokTts 
only require notice in the present connection. • 

An extensive cellulitic effusion forms a hard immovable, 
non-tender swelling which may fill the entire pelvis and sur¬ 
round the uterus ; or may be limited to, or chiefly apparent; 
in, one or other broad ligament. Tn the former case the 
position of the uterus is unaltered ; in the latter the uterus 

displaced to the unaffected side 4 . In the* early stages 
when the amount of effusion is small, the .swelling, being 
lateral in position and not immovable, is difficult to clis-. 
tinguish from an inflamed tube and ovary. After a few days 
the characteristic spread of a cellulitic effusion clears up the. 
diagnosis. Spreading along the cellular tissue planes the 
effusion may pass upwards to the iliac fossa and the abdo¬ 
minal wall, forming a swelling palpable by abdominal 
examination above the inner half of Poupart's ligament, or 
may track upwards along the ilio-psoas muscle to the region 
of the kidney. 

- In some cases a small effusion only is .formed, which 
occurs clinically as an ill-defined, linn swelling, placed 
laterally to the uterus, and showing a limited amount of 
mobility : this usually subsides in from one to two weeks ; 
a more extensive swelling usually persists for several weeks, 
but even those of large size as a.rule ultimately become 
absorbed. Sometimes suppuration occurs indicated by 
^liarp irregular rises of temperature, ngors. exacerbation 
of pain, and marked increase in the degree of leucocytosis — 
always present in pelvic inflammation. Cellulitic; abscesses 
usually point either above Poupart’s ligament, or in one or 
other lateral vaginal fornix ; more rarely they rupture 
into the rectum or bladder. Occasionally they pass out of 
the pelvic cavity through the sciatic or obturator foramen, to 
appear on the buttock or tltc anterior aspect of the thigh. In 
rare cases of extensive effusion absorption takes place around 
the uterus, leaving the pelvis practically free, while outlying 
parts of the effusion jpersist and ultimately suppurate, 
forming abscesses in such situations as the iliac fossa or near 
the kidney. This condition has been named remote para- 
meixifis. 

Pelvic Peritonitis ( Perimetritis) and Salpingo-oophoritis .— 
A peritonitic pelvic effusion usuajly occupies the pouch of. 
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D*cfuglas ; it therefore forms a swelling behind the uterus, and 
wTien of large, size it displaces this organ forwards. It is of 
softer consistence than a cellulitic effusion, and much more 
tender to touch. A roof of matted tissues, comprising 
• omentum and large or small bowel, is formed above it; this 
roof may be recognisable as an abdominal swelling occupying 
the hvpogastrium, tender to touch, ill-defined in outline, and 
sub-resonant bn percussion. These effusions rarely suppurate*; 
when suppuration does occur the resulting abscess may be 
•spontaneously evacuated oil her into the vagina, the rectum, 
or some other part of the bowel. Spontaneous absorption 
without formation of pus occurs in the majority of cases, and 
is usually more rapid than in the ease of cellulitis. 

ActUn tubal or ocarina inflammation, leading to the rapid 
formation of a pyosglpinx or an ovarian abscess, is rarely met 
with in the puerperium. Chronic inflammatory affections of 
these organs, insidious in onset, and not leading immediately 
to acute symptoms, are. however, not uncommon sequels of 
puerperal infection : they are usually overlooked until t-Hfe 
appearance of some complication, or the chronic ill-health of 
the patient, leads her to seek advice. 

(Ujrtiti* may occur in the puerperium from use of the 
catheter, or more* rarely from spontaneous ascending 
infection fur nrrt/nam, but it does not differ from the same 
condition as met with miller other circumstances. 

7 'h ro m ho - pb l eh it is . - The occurrence of septic phlebitis 
accompanied by thrombosis in the. deep uterine veins in 
septic conditions has been already mentioned. This process 
may spread by continuity along the ovarian veins or into 
the iliac, or femoral veins, and in severe cases may ascend 
into the inferior vena cava. This change plays an important 
part in the production of p*'&mia. and when localised in the 
femoral or external iliac vein it produces one form of phleg¬ 
masia dolcns. Acute cases of pelvic Ihrombo-phleWis are 
. characterised clinically by the occurrence of repeated and 
severe rigors ; in many mild cases, only slight rise of tempera¬ 
ture and quickening of pulse result from it. Sometimes veins 
in distant parts, and especially the lower limbs, become thus 
affected during the puerperium, especially if varicose con¬ 
ditions are present. There is little doubt that they are due 
to a mild form o4 infcctiom. * . • • 
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The treatment pf pelvic phlebitis is that of septic infection 
generally ; when affecting the lower limb it should be immo¬ 
bilised by bandaging it lightly to a pillow, and hot fomenta¬ 
tions applied over the affected Yein until the pain and tender¬ 
ness disappear. The limb must be kept at rest until the; 
intravenous clot is firmly organised. 

Treatment of Local Pelvic Inflammations .—The general 
and specific treatment of septicaemia alread5' described is 
applicable to these cases also. Disinfection of the uterine 
cavity should be practised promptly upon the appearance of 
acuto local symptoms, and before the pelvic inflammatory* 
effusions have had time to become extensive. At periods 
later than this intra-uterine treatment is of little use. Pro¬ 
longed confinement to bed, with careful feeding and nursing, 
and attention to the daily evacuation of the bowels, will in 
most cases lead to the absorption of the effusion. Collections 
of pus should be evacuated without delay, the incision being 
made in the position indicated by softening ; but the diag- 
iiosis of suppuration is sometimes difficult, -for the abscess 
may form in a position inaccessible to clinical examination. 
Incisions into cellulitic areas should not be made until the 
local signs of suppuration appear. Careful and repeated 
estimation of the number of leucocytes in the blood may be of 
great assistance in diagnosis ; when the number present is 
25,000 per cubic centimetre or over, with a high percentage of 
eosinopliile cells, the presence of pus is highly probable. 

4. Phlegmasia alba dolens (White Leg).—This condition 
when well .marked consists in a general swelling of the 
affected limb from the foot to the groin, its onset being 
attended by severe pain, pyrexia, and general malaise. 
Although in the great majority of cases it affects the lower 
limbs only, in a few rare cases av upper limb has been simul¬ 
taneously or subsequently attacked. Two varieties, the 
thrombotic and lymphatic , may be distinguished. 

Thrombotic Fyrm.—ln this, the most frequent form, the 
immediate cause of thei sweiling is phlebitis of the external 
•iliac or femoral vein, leading to thrombosis, and obstruction 
to the venous return from the limb. In the upper part of 
Scarp a^s triangle the thrombosed vein can be readily felt as a 
firm,, somewhat nodular, ami tender, thick, cord. “ The swell¬ 
ing of the limb is due' to rapjdlyjdeveloping oedema, which 
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appears first in the foot and quickly extends to the thighJ- 
the swollen parts are-eoft and pit- on pressure, and are at: 
first of a dusky blue rather than a white colour. UiraaH y~ ffie 

foinural vein m involycd by continuous spread from similarly'.' 

•.affected uterine or pelvic veins; sometimes, however^ no ' 
evidence of pelvic phlebitis can be obtained clinically. But "/ 
the condition is almost certainly septic in all cases, and strgp-, , 
tococci have* been found in the femoral clot by WidaJU, 
Probably these organisms, circulating in the blood stream, / 
•inky set up phlebitis in a remote part, by attacking the 
.endothelium of the vein-wall. Slight cases of this variety, ' 
in which only the foot and leg are affected, are ‘not un¬ 
common. 

Lymphatic Form .—Ln some cases no signs of femoral 
thrombosis can be found ; the swollen limb has a tcnse r white, 
glistening appearance, and does not pit on pressure*; there 
may be enlarged and tender lymphatic glands felt in the 
groin. In the early stages the skin shows a slight flush, and 
later on, small<ircas of dermatitis or superficial gangrene may 
appear. It is stated that in such cases the effused fluid in 
the limb is not serum (as in oedema), but coagulable lymph. ’ 
Jt. is much rarer than the thrombotic form, and is probably • 
due to lymphatic infection setting up a deep cellulitis in the 
affected limb. It is, o&course, sqptic in nature. 

It is not at. all infrequent, for eases to he rnet with in ’ 
which both factors, thrombosis and lymphatic infectidfi, 
occur, giving rise to swelling of atypical characters. 


Although sepsis must be regarded as the essential cause 
of phlegmasia, certain contributory causes must also Jag 
recognised ; of these the most important is haemorrhage 
during or after labour ; others arc multiparity and general 
ill-health, especially blood ^diseases. The frequency of phleg¬ 
masia lias greatly diminished 'since the general adoption 
of antiseptic principles in the practice of midwifery. 

Clinical Features.—-A more or less a&yte onseft. is charac¬ 
teristic of this affection. It occurs in the great majority of . 
cases in the latter half of the second week of the nuerperimn 
(tenth to fourteenth day), although it may appear as early as 
the sixth or as late as the thirtieth day. Acute pain is felt 
in the affected limb, and the temperature may rise rapidly to 
102° or 104° F.*, slight severing orkgmetjmes a well-marked 
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rigor may accompany these symptoms. There has often 
been a certain amount of pyrexia during the first puerpelal 
week, as is the ease with the local pelvic inflammations —i.c. 
asepsis lias not been successfully maintained (Fig. 275). The 
acute pain and the fever last from three or four days in a*-' 
mild case, to ten or twelve days in a severe one ; then both 
subside concurrently, tn the thrombotic form, tenderness 
and induration will be found along the line <tf the femoral 
vein. The affected Jimb is immobile if from paralysis, arjd 
frequently the presence, of fluid can be detected in the knee-' 
joint. The temperature, of the affected limb is about half 
a degred higher than that of the sound one. The lcftJ[eg is 
•much more commonly affected than the. right ; this is no 
doubt due to the preponderating frecpiency of the first posi¬ 
tion of the vertex, which makes cervical laceration much 
more common on the left than on the right side, and pre¬ 
disposes to infection of the left broad ligament, its vessels 
and lymphatics. Roth limbs are affected in about one-t hird 
o£ the cases, but almost always consecutively after an interval 
of one or two weeks, a simultaneous onset of the disease in 
both limbs being extremely rare. From recent statistics it 
appears that phlegmasia occurs about once in four hundred 
eases of labour. Cases in which the upper limb becomes 
affected are very uncommon. 

Treatment .—Treatment should be chiefly directed to the 
fliimobilisation of the affected limb, and the relief of the 
local pain. Almost the only risk attending the disease is 
pulmonary embolism from detachment of a portion of blood- 
clot from the thrombosed vein. To prevent the occurrence 
of this accident the Jimb should be slung in a cradle, or laid 
upon pillows and immobilised by placing heavy sandbags in 
contact with it on either side, from the hip down to the foot. 
Voluntary movement must hot be allowed for fourteen days 
after the'cessatiou of pain and all febrile symptom's. Many 
weeks or even months may elapse before all the swelling has 
disappeared from the limb, and a certain amount of pain 
apd stiffness on movement may persist for even longer 
periods. Pain is best relieved by the application of moist- 
in the form of hot .fomentations, or by freely paint¬ 
ing the line of the vein with tincture of belladonna. After 
the pain luis disappeared the limit, must kept carefully 
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.'Wrapped irp ijx cotton wool, and shielded from pressure ^ith° 

■ a ' cagei ; In cases of unusually acute onset attended%ith 

' a rigor, antistreptococcic serum may be employed. Tho 
administration of oityic acid in ten-grain doses three times 
^aily is believed to retard the spread of the clot by 
diminishing the coagulability of the blood. Message is 
useful in the later stages when pain and swelling persist. 
c Pyaemia is a form of septicaemia infection characterised 
by extensive thrombo-phlebitis in the pelvic veins, lead¬ 
ing to the formation of multiple infective emboli, from 
which secondary infective foci may be carried to the heart, 
the lungs, the abdominal viscera, the joints, tho synovial 
membranes, etc. The emboli may consist of minute portions 
of infected clot which have become detached, or of aggrega¬ 
tions of bacteria. The organisms concerned are those which 
may also be mot with in septicaemia. Tn all probability they 
are of somewhat attenuated virulence, as pyaemia is some¬ 
what later in its appearance, and also runs a more protractod 
•course, than septicaemia. 

The thrombo-phlebitic changes begin in the uterine or 
ovarian veins, whence they spread lo the external and 
internal iliac veins, and ultimately to the inferior vena 
cava ; in the case of the ovarian veins the infection spreads 
directly to the renal vein on the left, tlio Inferior vena cava 
on the right. The uterine and iliac veins arc found affected 
*~ut autopsies much more frequently than the ovarian veins. 

The embolic complications which may occur in the course 
of pyaemia lead to such varied conditions as ulcerative 
- endocarditis, multiple pulmonary abscesses, hepatic and 
splenic abscesses, pyelitis, and joint effusions, either serous 
or suppurative. 

The records of autopsies on jiromen who have died from 
puerperal septic diseases Appear to show that this form of 
. sepsis is frequent, for thrombo-phlebitic changes are evident 
in from 30 to 50 per cent, of such cases (Lea). 

Treatment. —The spgcifici and general treatment already 
. -described for cases of septicaemia are to be madp use of in< 
. pyaemia also. Within recent years an attempt has been 
", . made to limit the f spread of venous infection by sqrgical 
means. . 

Ligettwre or Exci&ibn oj Pelvig Veins .-^-During the last 
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eigfid: or nine years certain cases of pyaemia associated with ’? 

pefiric thrombo-phlebitis have been treated by this pro* o 

cudure which is based upon the operation of excision of the * 
external jugular vein for aural pyaemia. The operation is . 
Naturally severe, and cannot be undertaken with any hope. 
of success except in the early stages, while the general 
condition of the patient is good and there are no signs of the 
formation of eftibolic metaslascs. If there marked oedema, 
of the lower extremity, the thrombosis is probably too 
extensive to be controlled by these operations. The vessels 
jjnay be exposed either by an extra-peritoneal or an intra- . 
(:peritoneal incision, the latter being preferred, as the affected - 
Vessels cannot be sufficiently ex posed by the former. * 
Further, thrombotic changes may be found in the vessels of 
both sides, and free access to the whole of the pelvis is then 
required. 

A practical difficulty in the application of this operation 
is the question of diagnosis. Recognition of thrombo- 
phlebitic changes in the pelvis by vaginal examination is 
by no means certain, and these changes are not invariably 
found in cases which are clinically pyaunic. And further, 
it is not practicable in all cases to tie off or remove the 
affected veins owing to the extent of vessel involved ; yet 
the extent, of the'lesion «annot be gauged without exposing 
the veins affected. 

Lt. is impossible in the mea'iitime to estimate the valifff 
of this operation ; of some fifty to sixty recorded cases the 
mortality has been 40 per cent. (Lea), but. it must be assumed 
that, many of these were acute cases in which recovery was 
hardly to be expected. Further experience is necessary 
before it can be decided whether or not this operation will 
prove to be of real value. 9 

Inflammation of the Mammary Glands^ 

(Mastitis, Mammary Absc#ss) 

• • 

Unless proper precautions are observed during the pro¬ 
cess of suckling, the mammae may become infected by 
various pathogenic and pyogenic organi^ns which gain access 
to it .usually through, superficial &kin-oraeks, or spm&times; 
possibly* through the dpets which* gpen, upon the nipple. 
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Bacteriological observations show that bacteria are present 
in human milk in 86 per cent, of pregnant and 91 *por 
cent, of lying-in women. Some bacteriologists liave stated 
that staphylococci can often be found in the milk-ducts of 
healthy nursing women when the glands appear to be normal, 
ft seems probable, therefore, that the importance assigned by 
clinical observations to nipple-cracks in the production of 
mastitis has not been over-estimated ; for if these organisms 
may occur in the milk-ducts without causing inflammation, 
it must be their entrance into the lymphatics through a 
wound of the surface which sets up the process. The physio¬ 
logical engorgement, of the breast at the beginning of lacta¬ 
tion, which reaches its height on the fourth day, does not 
load to mastitis unless infection also occurs through one of 
the channels just indicated. The inflammation may occur 
(1) in the subcutaneous cellular tissue—usually under or 
near the areola {pre-mammary abscess) ; (2) in the substance 
of the gland {infra-mammary abscess) ; (3) in the. sub-glandular 
•connective tissue {retro-mammary abscess) ; the last-named 
variety seldom follows infection through the nipple, but 
usually results from empyacma, or disease of the ribs. The 
foci of infection are often multiple ; suppuration frequently 
but not invariably occurs, and abscesses sometimes form in 
more than one, or even in all three, of bhe localities just 
indicated. Mastitis may occur during pregnancy, but this 
' Is rare ; in the pucrporiuiu ft most commonly occurs during 
the ijj&t two or three weeks, but may be met with much later 
than this. 

The onset of mastitis is attended with diffused redness and 
severe pain in the afflicted gland, a rapid rise of tempera¬ 
ture, headache, and other signs of general malaise ; then a 
firm and very tender swelling aopcars at some part of the 
gland. Suppuration may “be attended by rigors, and the 
usual local signs—softening of the inflamed area, with (edema 
of the skin, or redness and tension if the abscess is super¬ 
ficial. A pre-mammary abscess sometimes opens spon¬ 
taneously upon the surface or into a large milk duet, leading 
to the discharge of pus through the nipple. Sometimes 
both glands are affected, but seldom simultaneously, the 
second probably becoming directly infected from the first 
through sUclding or through lack qf surgical cleanliness. 
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* Treatment .—The prophylaxis of mammary inflammation 
consists in the proper management of the breasts during 
pregnancy and suckling, which has been already described. 
When nipple-cracks are promptly and thoroughly treated, 
njastitis very seldom ensues. If, owing to the death of the 
child or for any other reason, the mother does not suckle, 
the nipples should be carefully disinfected in the manner 
described on p> 5G1, and the breasts protected by cotton- # 
wool and tightly bandaged. If they become very painful, 
the bandage may be removed and an evaporating lotion (e.g. 
eau de Cologne and water) employed for a few hours, and the 
bandage then re-applied. A saline or other aperient should 
be given daily for the first- two or three days. Continuous 
pressure with the aid of free purgation will, as a rule, quickly 
arrest the activity of the glands. The local application of 
tincture of belladonna and the administration of potassium 
iodide are seldom required, but may be resorted to if difficulty 
is experienced in arresting the secretion. 

The first sigjis of inflammation in the. breasts should# 
at once be met by the following measures : (1) cessation of 
suckling from the affected gland, flu* secretion being drawn 
off as required with a breas.t r pump ; (2) the local application 
of moist heat (hot fomentations), or preferably of cold by the 
use of Lei tor’s coils*, through which a stream of iced water can 
he run ; (3) jnjj;g*ition. If the breast is extensively affected, 
or if signs of suppuration ?>ceui* suckling must be entirely®*- 
suspended, and the unaffected gland tightly bandaged under 
cotton-wool to secure even pressure. Suckling from a 
suppurating breast must be strictly forbidden, for the milk 
is probably always infected. Suppurating areas must be 
promptly laid open when recognised. The incisions should, 
as far as possible, Ijp made parallel to the course of the 
/nilk-ducls which converge upon* the nipple. The abscess 
cavity is frequently mult-ilocular and of irregular •shape ; 
sfqjta must be broken down with the finger to ensure efficient 
drainage of all parts of the cavity, and a c&uutcr-Qpening at 
some dependent part may be required. Rubber tubes shouldj 
be used for the first few days and the cavity washed out daily! 
with an antiseptic solution— e.g. carboljo-acid lotion 1-00. 
Tonics such as iron and quinine are always indicated during 
convalescence, wjjiich may be prolofl^ed when the general 
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health is unsatisfactory. The functional, adequacy vK th£ 

gland in a subsequent pregnancy as a rule is not affected, 
for the amount of gland tissue destroyed by suppuration 
is usually small. Sometimes, however, the gland is so dis¬ 
organised by multiple foci of suppuration that its removal 
becomes necessary. 


Puerperal Haemorrhage : Secondary Post-partum 

. Haemorrhage 

•» 

Haemorrhage may occur at almost any period of the 
puerperium, and may be due to a variety of different, con¬ 
ditions. In slight cases it takes the form of an undue amount 
of bleeding during the first three days, undue prolongation of 
the haemorrhagic stage of the lochia, or recurrence of bleeding 
after the lochia have become serous. Such cases may be 
due (a) to retention in the uterus of a small portion of 
placenta or chorion, or blood-clot, which may or may not 
become infected ; (by to delayed-iavuLutiou caused by not 
suckling, or by general ill-health ; ifi). to uterine conges^ 
ti on caused by cardiac or hepatic disease, by backward dis¬ 
placement of the uterus, by getting up too soon, or by 
constipation. 

In severe cases a sudden severe haemorrhage may occur, 
or there may be continuous bleeding of moderate but not 
“alarming extent, or irregular profuse losses of blood. Such 
cases are due to (&J sudden relaxation, of the uterus in the 
first few days of the puerperium from nervous shock ; (JjX to 
the separation of retained pieces of placenta of considerable 
• size, especially if they become infected ; (cj to the formation 
of a placental polypus ; {d). to puerperal inversion of the 
uterus ; Jel to the presence of new growths in the uterus — 
e.g. a fibfOid which has beOume infected, or is being extruded’ 
into the uterine cavity, carcinoma of the cervix, or lastly 
chorionepithelioma (deciduoma malignum). 

Severe bleediftg. may occur in the second or third weeks 
of the puerperiumirom the separation of a piece qf placental 
^tissue. Occasionally cases, almost equally severe, occur in 
which there is no evidence of placental retention, and in 
which no other local cause for the haemorrhage can be found. 
In these cases there is‘probably a deficiency both of tbx£jn- 
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^)ot^ closure of the utero-plaeentai vessels, and of retraction 
of biie uterine muscle. Oases due to cither, of the two flrsb- 
Ynentioned causes are to be treated in the same manner as 
cases of primary post-partum haemorrhage. • ■ 

\ The clinical association of chorionepithelioma with the 
puerperium is of* considerable importance, and a short 
description of this disease is accordingly necessary. 


• Chorionepithelioma 

(Synonyms : Dcciduoma malignum ; syncytioma malig- 
num ; carcinoma syncytiale.) 

Chorionepithelioma is a malignant tumour arising either 
in immediate, or more or less remote, connection with preg-4 
nancy, and situated most commonly, but. not invariably, 
in the uter us ; in this organ it forms a soft haemorrhagic 
growth occupying the usual site of the placenta— i.e. the 
fundus and adjacent portions of the anterior and posterior 
uterine walls (Fig. 270). The primary growth may, however,* 
*be situated in the vagiual walls, the labium majus, the 
Fallopian tube, or the ovary. The disease is characterised 
clinically by the occurrence of irregularly recurrent and pften 
violent haemorrhages in the puerperium, following an abor¬ 
tion. or, more r&rely, a full-time labour; the interval 
between the end of pregnancy and the onset of these sympr 
toms is, however, very variable! Other symptoms quickly 
appear—viz. a foul discharge, progressive anaemia, cachexia, 
fever, and sometimes rigors.. Metastatic growths are quickly 
formed, and in many cases this tumour destroys life with 
almost unexampled rapidity. After much discussion, and 
many contradictory observations, it has now been definitely 
proved that it arises from .the chorionic epithelium, both 
layers of which are represented in the specific cellular 
elements of the tumour. It therefore is clearly of embryonic, 
riot maternal, origin. ^ * 

Microscopical Characters. —The cell elements which are 
typical of this tumour aro the following (Fig. 277): j(J.)darg£ 
irregular multinucleatcd masses of protoplasm (pl asmod ia^ 
in which cell boundaries cannot be recognised ; these are 
derived from the syncytium ; (2) small po lyhe dral cells with . 
l$rge nuclei lying in closely,packedmtd^es ; jjhese are derived 
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from Langhans’ layer,* (3) large monomwlcutcd cells,.* And* 
multinucleated giant cells, collected in masses, or invading 
the stroma of the uterine tissues ; these are probably derived* 



from .both (1) and (2). In addition to those* elements, 
definitely recognisable chorionic, villi arc sometimes present, 
either of normal appearance or in a condition of hydatidiforn\ 
degeneration ; from these villi the origin of the three varieties 
of cells just described has been traced \)y a number of 
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^diffjgcnt oboerrorB (Fig, 277). The tumour elements show 
remarkable powers of invasion ; they attack, the uterine 
•tissues, and perforate the walls of the blood-vessels (usually 
veins), and thus become disseminated, by tire blood-stream. 
Tliis accounts for the unusually rapid formation of metas- 
tases. The tumour tissues themselves contain much effused 



Fjg. 277.---Ohovionopitlhclioina: f«w Power; showing the origin of the 
Plusiuodia and Cellular Kloinents li-oni n Villus, (Teacher.) 


blood and tejul to undergo rapid necrosis ; the greater part 
of the growth is usually found to consist of debris of broken- 
down tissue and clot ; only at the growing edge can the 
characteristic elements be found. 

The striking resemblance of the cell elements of this 
'tumour to the malignant or perforating variety of hyda- 
tidiform mole has been referred tg oik a previous page ; this 

e.m. " 39 

* 





Fig. 278.—Chorionepitlielioma; showing the Character of the Plasmodia and Cellular Fleinciitp. 

A portion of Fig. 277 more highly magnified. (Teacher.) 
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CHORIONEPXTHELIOM^p, 

% JcoJ»titutes one of the chief difficulties in. the microscopic^ 
’diagnosis of ehorionepitheKoma. . 

Clinical Diagnosis —Cases of chorionepithelioma f ollo w-, 
ing quickly upon an abortion have been frequently mistaken 
\foi saprflemia with retention of placental tissue, and treated 
as such. Both conditions are attended with haemorrhage, a 
foul uterine discharge, fever, enlargement of the uterus, and 
the presence •within it of decomposing debris of tissue or 
. blood-clot. Clearing out the uterus brings a temporary* 
.•iimprovement in cases of chorionepithelioma, but sooner on 
later the. symptoms all recur with severity, and the uterus iw 
again found to contain considerable masses of debris, 
although completely evacuated at the first operation! The 
1 rapid reproduction of decomposing tissue in the uterus under ■ 
such circumstances is strongly suggestive of chorionepithe- . 
lioma. The ultimate diagnosis can only be made by a skill ed 
miery senpist. and in ca<es of doubt the whole of the tissue 
reiuoyccl from the uterus should immediately he placed in 
normal saline solution and sent lo the pathologist with $s 
little delay as possible. 

Treatment. —is tin* only treatment which ' 
offers any chance of success. Cases have been recorded in 
which this operation has been successful even after the forma¬ 
tion of definite , mesta«tasos in distant, parts. It should, 
therefore, be advised in all cases however advanced, if there 
is a reasonable chance of flic patient surviving the operatk e 
procedure. 



Reproductive Insanity 

Insanity may occur in association with all stages of the 
reproductive process ; it is' usual to describe as separate 
conditions the insanity dt pregnancy, the insanity of the. 
puerperium , and the insanity of lactation. Oa ses pc ourring 
•wift fr pi M yix w eeks of labour are classed as y uery^ ai, those 
occurring later as cases of insanity of lactation ; this distinc¬ 
tion is arjificial, for puerperal involution is not completed at 
the sixth week, and lactation commences on the third day. * 
The term * reproductive jnsajiity ’ may conveniently be 
used to include all three of these varieties. 

From the statistics of the,Lunacy Commissioners it 

■ * - • - 



* * THE rUERPERfUM 


012 

\ 


appears that, among female patients in this country, case^f 
reproductive insanity form about 7 to 8 per cent. of the whole, 
the incidence being rather greater in public than in private 
institutions. Emm the records of 25b eases of reproductive, 
insanity from the flay bury Asylum recorded by Jones, it 
appears that 21(> per cent, occurred during pregnancy, 40 0 
per cent, during the early puerperium, and 02 4 per cent, 
loiter than the sixth puerperal week. With regard to the 
causes of reproductive insanity, three points of special 
interest may be noted : (l) about 25 per cent, of all cases are 
said to occur in single women, and in cases of insanity during 
pregnancy this preponderance is even greater ; (2) in a 

considerable proportion of eases occurring during the 
puerperium signs of -.infectimi are present, and it is 

possible that the toxic condition of the blood thus induced 
may determine the outbreak in patients subject to hereditary 
or other predispositions to mental instability ; (.“») the sub¬ 
jects of insanity occurring in connection with lactation are 
usually4ebiUtatCLLin health by previous child-bearing or by 
general causes. To these causes must be added in all cases 




the general personal and hereditary conditions which favour 
the occurrence of insanity. According to Clouston. the 
frequency of puerperal and lactational insanity is about 1 to 
every 400 confinements. 

j Insanity in pregnancy and in connection villi lactation is 
juSually of the depressed mehfnehone type., and is associated 
with tendencies to suicide or infanticide ; that occurring in 
the puerperium is more often of the exalted, maniacal, 
type, ill pregnancy, 80 per coni, of the eases occur after the 
fifth month ; in t.lio puerperium, according to Higdon, over 
90 per cent, occur during the first fourteen days ; in lactation, 
cases occur with almost equal' frequency^ from the second 
month to the end of the seedhd year. In puerperal cases the, 
most important premonitory symptom is sleeplessness, 
which is fcbnost invariably met with ; when associated with* 
headache and sligfit fever it js of still greater significance., 
The onset of the disease is often Un acute outbreak pf mania,; 
associated with great violence and restlessness. Depressed- 
types of insanity, however, may also occur in the puerperium. 

The prognosis of reproductive insanity is better than that 
of any other variety sanity ; from 70 tq 80 per cent, of 
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attaasoA arc said to rocovor. The premonitory sleeplessness 

tuul headache art* best treated by large doses Of alcohol and 

by hypnotic drugs. When the disease fully manifests itself, 
the patient should be immediately removed to an institution 
« for treatment. 


"Sudden Death in the Puerperium 

• * Causes of sudden death in the puerperium may be due to 
•syncope, anna, or pulmonary <mho!ism . 

My tiro pc. is. of course, most likely to occur in subjects of 
chronic cardiac disease (either valvular or myocardiac), in 
eases of profound chronic anamiia, and in cases where profuse 
hjemorrhage has accompanied labour or followed delivery. 
It is well recognised that in cases of mitral stenosis or incom¬ 
petence the danger is by no means over when the child is 
born : in a considerable proportion of cases which terminate 
fatally, cardiac failure occurs in the first, week of the. puor- 
perium. In some rare instances sfajck appears to be the 
cause of the syncope, and sudden death has been known to 
follow rapid emptying of the uterus, as in precipitate labour, 
in apparently healthy persons. 

Syncope, froih cardiac disease* can only be treated by 
cardiac stimulation and the administration of oxygen. When 
following profuse haemorrhage or such grave accidentals 

rupture of the uterus intravenous saline transfusion should be 

* 

performed. 

Pulmonary embolism may occur during pregnancy, 
labour, or the puerperium. It may be caused by detachment 
of a portion of clot from a li^altky. thrombosed uterine sinus 
by violent coughjng, by g nmseular exertion, or during a 
convulsion ; sometimes it, appears to bo spontaneous. 
Pulmonary emboli of this kind may contain a portion of a 
"chorionic villus .which has entered a uterine sinussand been 
carried thence to the lungs. jOccq^ionafiy air embolism is 
caused by the injection of air into the uterus ; this has fal¬ 
lowed ^puerperal, intra-uterlne douching, or intra-utejpnc 
injections of glycerine for induction of premature labour, 
when these procedures have been clumsily carried out and 
air pumped inte the uterus. Lastly, puljnonary embolism 
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may occur in cases of phl egma sU]( u d u Qj.e^s by detachment Ov a 
portion of.th£ femoralthrombus. * t 

Pulmonary embolism may cause instant death, but this 
is rare. Usually some hours elapse during which certain 
symptoms develop which vary according to the size of the- 
obstructed vessel. If this is large, extreme air-hunger 
(dyspnoea), with cyanosis, and a rapid feeble pulse are the 
chief symptoms; if the vessel is small, the symptoms 
resemble those of shock—pallor, cold surface, and small 
feeble pulse. Recovery is not impossible in the latter case,' 
although naturally the prognosis is very grave. 

The only treatment possible is cardiac stimulation and 
administration of oxygen. 

Como\ may occur in the puerperium in the subjects of 
diabetes , in connection with ccljynpsia, or from gerebral 
hemorrh age. 



Part VI 


THE NEW-BOllN 


CHILD 


General Management 


VViikx the child has been delivered in a healthy condition *, 
the respiratory process is commenced almost instantly, and 
after a few ineffectual gasps it cries lustily. The 1 mouth and 
throat should be immediately cleared out by laying the child .* 
on its side and wiping out the buccal cavity and pharynx, 
with a piece of wet cotton-wool twisted round the little finger. "J 
Delay in breathing on the child's part may be overcome by * 
lightly flicking *>r by slapping its body, or by sprinkling tepyl 
water on its face and chest. When breathing has been - 
started the eyes should be wiped with boric acid lotion (1 in 
40) to free the lids from vermx caseosa, etc. ; if a purulent 
vaginal discharge lias been present during pregnancy, a 
solution of I in f.000 pwrchlorido of mercury should be used 
for this purpose, and afterwards I or 1 minims of a 1 per cent.’ •, 
solution of nitrate of silvf'r intVoduecd into the lower eyt&d 
with a dropper ; this procedure, introduced by (Irede, is a 
reliable prophylactic against ophthalmia neonatorum (see 
p. (>4(»). The cord may be divided as soon as it has ceased 
pulsating, or earlier when respiration has been satisfactorily 
established. Two ligatures of twisted thread, previously 
boiled, should lie applied, # oue about an inch and a half from 
the navel, the other an inch furttier away ; that on the foetal 
side must be tightly tied with care, and the cord then divided 
‘with a pair ot sterilised (boiled) scissors. Oarefu\antiseptic 
precautions arc required in li^ilurjng and dividing the cord 
on account of the danger of umbilical sepsis. 

The infant’s bath is usually undertaken by the nurse, Slit** 
the medical man must see that the wprk is properly done. 
The amount of vernix caseosa varies greatly ; when there is 
a good deal it ^an best be removed*by the use of warm olive ^ 
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oil and swabs of cotton-wool. Unless all vernix is removed* 
from the folds of the skin at the groins and axilla?., cutaneous 
irritation will afterwards be caused. The infant may then * 
be placed in a ba+h of soap and water at a temperature of 
100° K. The medical man must afterwards examine the* 
child’s body and make sure that no congenital defect is 
present, such as cleft- palate (which would hinder suckling), 
hernia, undescendcd testicle, or imperforate anus ; the 
immediate recognition of the latter defect is a very important 
matter, both for the credit- of the doc tor and the chances o& 
survival of the child. In the case of a difficult labour, the 
possibility of obstetric injuries to the head or limbs must be 
borne in mind. Occasionally an infant is born with one or 
two teeth already erupted : they arc usually central lower 
incisors. The position of the at put in head presentations 
may be noted for confirmation of the clinical diagnosis of 
position. It must, however, be borne in mind that the 
position of the caput tends to change after birth by gravity : 
thus if the child is laid upon .ts side the fluid in the at pul 
tends to gravitate to the dependent- part of the scalp. 
The stump of the cord should be examined to make sure 
that the ligature is secure, the cut surface painted with 
tincture of iodine, and a sterilised dressing applied so as to 
envelop it ; or the cord may first be dusted over with pow¬ 
dered boric acid, and then enclosed in boric lint-. The 
scorched linen rag which in* popularly employed in many 
parts of the country for this purpose is a very fair approach to 
a sterilised dressing. The nurse must take the greatest care 
to keep the cord surgically c lean during the process of shed¬ 
ding. The child should, if possible, be weighed before beng 
dressed, and it is w r ell to keep a regular record of its tempera¬ 
ture, taken in the fold of the grojn. 

It is of great importance 1 that the new-born infant should 
be carefully' protected from cold ; weakly infants are 
especially susceptible to chill, the results of which are often* 
serious. It should therefore, be kept well wrapped up in 
a cot warmed with hot-water bottles ; the water used to fill 
the bottles must not be more than warm, and they must be 
placed underneath tl^c blankets on which it lies, as burning 
is very readily caused by comparatively low degrees of heat in 
young infants. During the "first twenty-four hours the child 
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% sleeps almost continuously, and should be allowed to lie quietly 
iiTits cot. It may be put to the breast twice oif the first day, 
and three or four times on the second, for not longer than ten 
minutes ; a little secretion is in this way obtained. In 
.addition, it may be given a tcaspoonful of "boiled water every 
three or four hours ; this will usually be readily taken, 
and serves to promote the establishment of the renal 
secretion. Jf*the child is to he nursed, no other food should 
be given besides what is obtained from the breasts except in 
4.he ease of premature infants (see p. 028). Meconium is 
usually passed freely during the first two days ; this con¬ 
sists of a viscid, dark greenish-black odourless material. 
The amount voided is considerable, and for the first two 
days the stools consist of this material alone. The urine 
passed during the first few days is usually scanty, distinctly 
yellowish in colour, and not infrequently it leaves a 
deposit of pink urates on the diaper. It nearly always 
contains a trace of albumen. 

Breast Feeding.-- The proper food for the new-born child 
is its mother's milk ; unless definite and valid reasons exist 
for feeding it in some other manner, every child should be 
suckled by its mother fur llie first three to six months of its 
life. This is best for the infant because it is receiving a. 
natural food suited to its special requirements, and best for 
the mother because a period of mammary activity is a valu¬ 
able aid to the processes of involution in the genital Iraeb 
It must, however, be recollected that cases occur occasionally 
iii which breast, milk is abnormal in composition, the element 
most often deficient being sugar. In such cases the infant 
will not thrive on the breast. Other instances sometimes 
occur in which apparently normal breast milk disagrees, and 
leads to severe digestive disturbances, which at once yield 
when an artificial food is substituted for it. 

Cantra-in<7/cations for Suckling.-- -These may be? briefly 
stated, and require little or no comment : % 

• • 

General. (1) Pulmonary tuberculosis in all stages. 

(2) Valvular lesions of the heart with incom¬ 

plete. compensation.* . 

(3) Syphilis. 

(4) •Acute ilipess of kind.. 
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Local. (1) Severe fissures of the nipple. 

*(2) Acute mastitis with or without suppui*5- 
tion. 

(3) Absence or marked deficiency of secretion. 

(4) Incurable retraction of the '■nipples. 

Infantile. (I) Inability to suck from feebleness or from 

cleft palate. 

t 

Composition and Characters? of Human Milk ..—The reac¬ 
tion of human milk is alkaline, but on exposure to the air it 
rapidly changes by lactic-acid fermentation, becoming first 
neutral and finally acid. Its specific gravity varies between 
1030rarid 1034, and it contains about 88 per cent, of water. 
In solution are found sugar (lactose), certain nitrogenous 
substances (casein and a small proportion of laetalbumen, or 
whey proteid), inorganic salts (chloride of sodium, phosphates 
of lime, sodium, potassium, and magnesium), and traces of 
free gases (carbonic acid, oxygen, nitrogen). These various 
constituents arc constantly present, but their proportions 
vary at .different periods of the. puerperium. The following 
table has been compiled by (-ameroii and Soldner from a 
recent series of observations, and th(&r results have been 


generally confirmed by others : 


Pm mil. 

PtoUmN, 

Kal. 






1st weok . i 

20% 

i *2-3% 

I 

•VI % 

2nd „ . i 

1*0% 

! *\% 

*< 2'V, 

4th i, . 1 

W% 


01% 

3rd month . 1 

10% 

2 0% 

j 

«’7% 

_ . .. .... .. 

_ _ - _ 


. _ .. . _ 


j 

I 

j 

x 

i 


Minimal Suita 


»■»-»% 

0-27% 

0 * 22 % 

0 * 20 % 


An analysis of 94 samples of human milk by Carter and 
Richmond, taken at varying perfbds of t He first month of the 
puerperium, gives the following arithmetical mean : 

' Specific gravity ...... 1030 to 1031 c 

Water ........ 88*0-1 

Proteid . . \ .1*07 

Pat..107 

Sugar.6-50 

Ash (salts) _ .0*20 ♦ 

' ' . * 11 

- ' It will thus be seen that the secretion of the first week 
contains the largest proportion o£ proteids and salts ; after 
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wi’ui -period the proportions of these constituents steadily 

diminish. Pat is found to increase up to the end of the first 
month, and then to fall considerably; sugar steadily - 
increases in proportion to the end of the third month. The 
Average ratio of proteids to carbohydrates (sugar and fat 
combined) is I to 3J. Human milk is to be regarded as a 
food of somewhat variable composition, and it is probable 
that a corresponding variation exists in the nutritional# 
requirements or the digestive capacities of infants. The 
mammary secretion of a multipara is belkwed to be less 
variable in amount and constitution than that of a primi- 
para. Slight variation in the proportion of proteid, fat, and 
sugar in human nnlk appears to exert little influence upon 
the progress of the child 

The daily amount secreted by the mammary glands is 
estimated at from 1,000 to 1,200 giamines. This figure has 
been arrived at from estimating the amounts withdrawn 
from llie breasts by tin* infant at Ms feeds (ride infra, 
Test -Feeds). The presence of mieio-orgaitisms in the milk 
ot healthy women lias been already mentioned. 

Diet is an i in port ant factor m maintaining the process of 
lactation : food rich in proteids and carbohydrates, but 
simple in fonn and accompanied by a liberal allowance of 
fluid, is best tor a nursing woman. In such a die* milk will 
ob\ iouslv form an importajil item. Alcohol is not necessary. 
Fruit and green \egetables must be taken with caution, fts 
they iiequently affect the* nnlk anc] cause digestive dis¬ 
turbances in the child. The greater number of purgative 
diugs also fiud their way into the lacteal secretion and act 
upon the child, castor oil being the chief exception. The 
quality of the lacteal secretion may be injuriously affected 
by nervous shock,demotion# fits of angei, hysteria, and other 
neivous disturbances, but we have no precise knowledge of 
the nature of the changes which occur in it. Froth this it 
follows that women of a pronounced emotional temperament 
do not make good nurses. When •menstruation occurs in 
nursing women, the monthly period is accompanied by. a 
diminution in the total amount of the mammary secretion 
ana an increase in the proportion of solids. T^e effect of the 
occurrence of pregnancy is variable, and often no influence at 
all appears to_b« exerted,by it oil tlie.mammary function. 
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When suckling by the mother is impracticable fron£th? 
first, or has"to bo prematurely abandoned, the infant niajfbe 
brought up by artificial feeding or by a wet-nurse. 

Growth and Progress of the Child.—The only true test 
of Micuroful feeding io the condition of the child. During tin? 
first three days it loses weight owing to the evacuation of 
the meconium and to loss of fluid through the kidney* and 
, the lungs ; this loss seldom exceeds 5 or 6 ounces, but in the 
child of a primipara loss of weight may continue up to the 
fifth or sixth day owing to tardy establishment of full mam¬ 
mary activity. The larger the infant tI k* greater is the abso¬ 
lute loss of weight which occurs. At the end of the first week 
the loss ought to have been made up and the weight at 
birth regained, but it is not uncommon for progress to be 
slower than this. .During the remainder of the first month 
a gain of 4 to 7 ounces a week is satisfactory. 

Attempts have been made to check the progress of the 
child by means of test-feeds , i.e.. the infant is carefully 
‘Weighed upon delicate scales immediately before and imme¬ 
diately after suckling. Observations upon series of eases 
have shown that the amount of milk taken from the breast, 
by the same infant at different men is varies to a remarkable 
extent, the difference being as great as 1 to 7 or 1 to 8. 
And, further, infants of approximately the same ago and 
weight do not consume the same quantity of milk in twenty- 
tour hours. The large amounts occasionally taken from the 
breast by young infants without injury tend to show that 
the capacity of the stomach increases more rapidly than 
was supposed. Calculations of the daily total made from 
a single test-feed are quite unreliable (Forsyth). 

About the third or fourth day the character of the infant's 
motions begins to alter; the moepnium disappears, and faecal 
matter, yellow in colour, alkaline in reaction, and of the con¬ 
sistence of custard, takes its place. * Three or four motions are 
usually ^passed daily. Digestive disturbances immediately 
affect their character (sec p. 031). The umbilical cord should 
undergo dry aseptic necrosis ; a hue of demarcation forms at 
its junction with the abdominal wall, and about the fifth or 
sixth day, under normal conditions, it separates spontane¬ 
ously, leaving a small clean ulcer, which cicatrises rapidly. 

It is, however, not vejnjr uncommon for theproot of the cord 
» r 
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*o ifiyiet’go a moist form of necrosis without offensive odour, 
fluff under these o iron instances separation may.be delayed 
lintil the second or even the third week. A cord in this con¬ 
dition must be treated wit h the most scrupulous care, and 
kept covered with borie acid or some other non-irritating 
antiseptic such as aristol. The skin of a healthy infant often 
desquamates during the first week. Towards the third or 
fourth day the akin becomes of a yellowish tinge, and in some^ 
eases the conjunctiva becomes similarly coloured. This is 
tjie‘result of a physiological process of luemolysis occurring 
in the liver, and is not a true jaundice, the pigment beiug 

derived from the blood, not from the biliarv secretion. It- 

• •* 

passes off in a few days, and is not associated with any 
unfavourable. s\ nipt on is. 

Artificial Feeding.- Two substitutes for human milk 
may lx* employed - viz., the milk of the cow and the ass ; the 


comparative composition of 

t liese 

three is .> 

hown in the 

following 

table (Rotch) : 
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During recent years an elaborate study has been made of 
the composition of cow's milk and tlfe variations’which it 
undergoes. It has been found that, while the. average com¬ 
position is as stated in the table, wide variations occur in the 
milk of different kinds of cows, and also in the milk of any 
single animal from (Jay to d^y. By using the mixed milk of 
a herd, greater uniformity of composition can be obtained 
than with the milk of a single animal. This is directly the 
contrary of what was formerly believed to be the ca$e. Wo 
have seen that human milk is ^Jso gubjccl to considerable 
variations *in composition; according to Rotch, this is 
especially the case with the proteids, which may vary from 
T’08 per cent, to 4*14 per cent, without producing any ill 
effect upon the child. It will accordingly be understood that 
the above table ^ts forth # the average proportions only. 
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It may be said generally that cow’s milk differs .flonl 
human milk in being acid in reaction, in containing con¬ 
siderably less sugar and considerably more proteid, while 
the percentage of fat is about the same ; further, the proteids 
■ of cow’s milk differ in being less easily digestible than those 
of human milk. Milk proteids are of two kinds : caseinogen 
or coagulable proteid— i.e., coagulablc by the enzyme of 
rennet, and whey 'proteids or uon-coagulablo proteids-- i.e., 

those which remain in solution after treatment with rennet.. 

The percentage amounts, according to Koenig, are : 

Human. Cnw. 

Oaaeinogen.O 2 NS'},, 

Wlioy proteid . . . l)#W% 

The practical result of this difference is that the curd of cow's 
milk is coarser and more dillicult to digest than that of 
human milk. 

It must also be borne in mind that, cow’s milk is liable 
to contamination with pathogenic organisms, and certain 
epidemic diseases, such as scarlet, fever and diphtheria, may 
be propagated by it. From the use of such preservatives as 
boric acid, which are often added to milk in hot weather in 
order to prevent the occurrence of fermentation, acute gastro¬ 
intestinal irritation may be set up. And, further, tuber¬ 
culous disease is not uncommon iivcows. sometimes affecting 
the udders, but more often the respiratory system. The 
fnilk of animals thus affected contains active tubercle 
bacilli, by which the disease may be set up in the infants to 
whom it is given. Fermentation may occur in cow’s milk, 
rendering it extremely irritating to the gastro-intestinal 
mucous membranes. 

» 

Ass’s milk more closely resembles human milk in com¬ 
position, not only as regards the proportions of its elements, 
? but also, it is believed, ih the digestibiht 3 ' of its proteids. 
The aniount of fat is, however, much less than in human milk. 
The reriarks made as to the contamination of cow’s milk 
apply equally to ass’s milk- The practical objection to the 
use pf ass’s milk is that it cannot be obtained except in large 
towns, and its cost is prohibitive to all but the rich. Accord¬ 
ingly the staple substitute for human milk is cow’s milk. 

The preparation of cowl’s milk for infant feeding is a 
matter of the, higjtdtet * practical importance; the two 
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*iir£*>rtaut steps are sterilisation, and modification in 
composition. * 4 • • ’ ' 

0 Sterilisation. —The simplest way to sterilise milk w toboil 

it for ten minutes ; the boiling-point of milk.is 220° F. This;* 
•destroys all bacteria, including their spores. The objection#'? 
to boiling are (l) tliat it impairs the flavour of the milk 
(2) that it destroys certain elements, of unknown com-;' 
position, upon which its antiscorbutic properties depend^.;. 

Constipation, scurvy, and rickets arc believed to be produced ; 

•by* its prolonged use. Boiling is therefore not to be advised. 
The second method is to place (He milk to be steriijscd in a., 
water-balh, raise the water to the boiling-point, maintain it 
at this temperature for twenty minutes, and then remove the 
vessel containing the milk and allow it to cook If tho milk- 
containing vessel is only three-four tbs immersed in the 
boiling water the temperature of the milk docs not rise much 
above 180' F. . This method is often spoken of as ‘ sterilisa¬ 
tion.' A third method is to employ a water-batli in the same 
manner, but tu raise the temperature of the water only to 
170 '— -175° l<\. and maintain it at that temperature for thirty 
to forty minutes. The temperature of the milk will be about 
J6() r F. This is often called ‘ Pasteurisation.’ ‘ Sterilisa¬ 
tion,' so-called, destroys practically all germs except the 
anthrax bacillus."but does not destroy their spoics. ‘ Pas¬ 
teurisation 5 produces much the same result, and if repeated 
two or three times, milk may fie rendered absolutely steitie 
in this manner. Unknown chemical changes arc induced in 
milk by heat, and it is therefore desirable to employ the 
methyl in which the temperature used is the lowest. 

Experience of the use of sterilised milk has shown that it 


loses some of its nutritive value in the process. 

If a fresh and, uneontym mated supply of milk can be 
obtained, 'this is preferable to fftiy method of sterilisation, 
but it is agreed that the ordinary milk supply of most towns 
Absolutely requires to be sterilised. * % 

Modification .—-The composition* of cow’s milk can be 
approximated .to that of human milk in respect of the 
proportions of the principal ingredients. First the milk is 
diluted to reduce the percentage of prQteids to about one- 
third ; this will he done by adding two part3 of diluent to. 
one of milk. Byt this procedure "will reduce the proportions 
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of fat and sugar to a point much below their level in hujifan* 
milk ; therefore fat in the form of cream, and sugar in Jhe 
form of lactose, are added to the diluted milk in order to* 
bring up their proportions to the proper level. Thus, if 
one part of milk is diluted with t wo parts of water, the pro-* 
teid in the mixture will be about 1 J per cent. ; this is a little 
too low, but it,must, be recollected that the proteids of cow’s 
jnilk ttro less easily digested than those of. human milk. 
Cream as sold at dairies varies in tiki percentage of fat which 
it contains from 10 per cent, to 20 per cent. ; when in the* 
ease of (\elieate children accuracy is desirable, the fat may be 
estimated at a laboratory. A sufficiently exact 10 per cent, 
cream can be prepared domestically by allowing a quart 
of fresh whole milk to stand in a quart measure for six 
hours : the upper eight ounces will consist of 10 per cent, 
cream ; or, if more exact proportions arc desirable, a sepa¬ 
rated (eentrifugalised) standardised cream of l(i per cent, 
can he obtained from most of the large dairies. By dilution 
of one to two, the proportion of sugar in milk is reduced to 
about one-fourth of the required amount. A little is replaced 
by the added cream ; the remainder can he made up with 
lactose. 

Although the proportions of the chief ingredients can be 
thus adjusted, certain differences will remain - - viz., the acid 
reaction, and the comparatively high percentage of eascin- 
ofecn (eoagulable proteid). The reaction can he adjusted by 
using lime-water as a portion of the diluent : the digesti¬ 
bility of the proteids can be increased by the use of citrate 
of sodium in doses of one grain to each ounce of the prepared 
food. This salt possesses the useful property of retarding 
the coagulation of all forms of albumen. 

A modified milk suitable for the first week of infant life 
may therefore be made up‘‘as follows : 


Whole milk 
Water . . 

Lime-water 
( .'ream (10%) . 

Lactose 

Citrate of soda . 


. o oz. 

. 1 a oz. 

. lbe. 

. 21 drs. 

. 2 tablespoonluls 
. 20 grw. 


The pint of food thus prepared is sterilised before use by 
one or otlier of the; methods just described^, The most con- 
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% vcjiieiit apparatus is that of Soxhlet (Fig. 279). During its 
first week of life the infant requires about ten feeds in twenty - 
• four hours. Into each of the ten bottles provided sufficient 
of the feeding mixture is poured to make one feed. All the • 
^bottles are simultaneously heated in the water-bath to the 
temperature desired and their mouths closed with the special 
rubber cap supplied. They are then removed, atid as the 
contents of the bottles cool the rubber caps become drawn uj 
by atmospheric pressure, rendering them practically air- 
•tight. Thus the day’s supply is prepared without undue 
trouble. 

The amount for each feed dur ing the fijst week is 1^ ounce. 
At the boj'jmunji of the second week the amount is increased 



Fin. 279.-■-Xgxhlol’s Milk Steriliser. 


to 2 ounces. 'Hie feeds should be given every two hours in 
the day, and every three to four hours at night; after the 
fourlh week 2.1 Ounces can be given at each feed. The 
degree of concentration should he gradually raised thus : 
third week, milk diluent 131 ; fourth week, milk 8, 
diluent 12; sixth # week, milk 9. diluent 1.1 ; eighth week, 
milk 10, diluent 10 (in 20 ounces)* Whole milk can generally 
be given to an infant three months old. * • 

• A bottle, with a large rubber teat and withfti^ tubing, 
should bo employed ; aftjer uqp, tljp bottle and the rubber 
teat should both be boiled for ten minutes, and kept immersed 
in boric acid lotion until again required. The infant’s mouth 1 
should receive the same attention as i4 breast feeding. 

Healthy infants with normal digestive capacity almost 
invariably thrive upon this metkod*of feeding. .Sometimes 
* * * * * , 40 
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infants are unable properly to digest cow’s milk, and spftie • 

further modification is then required. When the inf ant is net 
properly digesting its food the stools, instead of joeing of the * 
smooth, uniform consistence of custard, become more or less 
granular or even lumpy, and frequently, from fermentation,* 
they become green in colour and acid in reaction. Looseness 
or diarrhoea usually accompanies these changes, but some¬ 
times there is constipation. The infant is restless, or some¬ 
times cries after feeding, instead of falling asleep.as is the ease 
in health. Colicky abdominal pains often occur, indicated, 
by loud crying or screaming, in which the legs are firmly 
flexed on the abdomen ; often the spasm of pain is relieved ■ 
by the escape of a little flatus. At the same time the infant 
gains little weight, or. may actually lose weight. Under 
such circumstances cow’s milk diluted and modified in the 
manner above described, and then pcploniscd for periods 
Varying from ten to thirty minutes, may be used ; or the 
preparation sold as ‘ humanised ’ milk may be substituted 
for it. This preparation is easily digested ; however, infants 
gain in weight but slowly upon it, and its use for prolonged 
periods is undesirable. In severe eases a very useful, sub¬ 
stitute for milk may be found in a mixture of whey and 
. cream, usually called the 4 whey-ci-eam mixture.’ Whey 
differs from whole milk in being almost entirely free from the 
coagulable proteids, and in containing but a small percentage 
o$ fat. The composition of Whey', according to Koenig, is as 
fallows : 

Protoid . . 0 80% .Salts ... . 0 03% 

Pat , . . 0*32% Water . . 03-38% 

Sugar . . . 4’00% 

The proteid elements which are ihost difficult to digest 
having been eliminated, this fo6d is vc/y suitable for pre¬ 
mature r or delicate infants, and may be given in the propor¬ 
tions of whey jiss., cream 5 j. for each feed. The mixture 
-must of course befsterilised. 

: In America a systeih of fhodilying cow’s milk by labora- 
. ttky processes, so that the various ingredients may be com¬ 
bined in any required proportions (humanised: milk ), has 
: been widSly^ adopted, and it is customary for the physician 
to prescrifcTthe exact qpmpositi^t of the milk he orders, and 
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vajy it from week to week as he may think desirable. ’ Such 
Methods can only be employed by specialists, but a prepara- ■ 
tion known, as * humanised milk * can be obtained from the 
principal dairies, which will be found more readily digestible 
than ordinary cow’s milk, although its exact composition 
and mode of preparation are not known. Swiss condensed * 
milk may bo used as an alternative to sterilised cow’s milk ; 
in the first week the dilution should be 1 to 16, vising Jo 
1 to 12 for Jhe remainder of the first month. The addition 
of sugar is unnecessary. Dried milk prepared by rapid 
evaporation, such as ‘ Glaxo,’ forms a very useful substitute 
for fresh milk : the food is prepared .from it with boiled 
water, and is free from bacterial contamination. 

Mixed Feeding .- When the mammary secretion is insuffi¬ 
cient in quantity for the child's needs, but otherwise suitable, 
artificial feeding should lie used in addition, breast and bottle 
being given alternately, or the one in the daytime, the other 
at night. Infants thrive well upon this method. 

Wet-nursing.—If serious difficulty is experienced 4n 
feeding the infant upon cow’s milk, and a^s's milk is not 
available, a wet-nurse is the only remaining alternative, and 
the value of this method of feeding delicate infants cannot 
be over-estimated. It would bo much more widely employed 
but for the difficulty, s« frequently experienced, of obtaining 
the services of a suitable nurso. 

The selection of a w^t-nufse throws a serious responsi¬ 
bility upon the medical man. He must be satisfied that the 
breasts are secreting freely, the nipples healthy and well- 
formed, and l he "genital organs healthy. The nurse and her 
child must both be free from any taint of constitutional 
disease, such as syphilis and tubercle. In addition she must 
be of good physique, with^sound teeth, cleanly in habits and 
of good moral character. It iff therefore necessary for the 
medical man to make a complete physical examination of 
•the mother and her child before selecting a wet-»urse. It 
is difficult to obtain the. services pf women of respectable 
character as wet-nurses, and in any case the greatest carp is 
required to ensure against frauds which a candidate may* 
easily practise, as for instance, fhe substitution of another 
child for her own. A syphilitic infant must not be brought 
up by a wet-n\jrse. *' - • 


• 40 —2 
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If there is any doubt as to the nurse's freedom from 4 
syphilis, the Wassermami test may be applied. 
--^Management of Premature Infants.—Premature infants 
are distinguished by being below the average length and 
weight, by deficiency of subcutaneous fat, by persistence of * 
lanugo hair, and by a low degree of vigour, as compared with 
the fuJl-timc healthy child (Figs. 280 and 281). 

Much greater care is required in the management of an . 
infant three or four WCokb premature than of one at full 
term, for prematurity implies a low heat production arid • 
indifferent digestive activity, incubation of premature 



Kto. 280.—Premature infant, weight A Hw. Tho skin in much 
. wrinkled, and the child is crying feebly. 

infants has been much employed, but it is doubtful whether 
it is really necessary, except in the case of infants of not 
more than three pounds’ weight. The incubator generally 
used in this country (Eig. 282) is heated by hot-water bottles, 
which are placed in a closed chamber under the infant’s 
bed ; ventilation is permitted by apertures of entrance 
which communicate with this chamber, and apertures of 
exit under the roof; a theriqpmetpr fixed to one of the glass 
walls enables the temperature to be kept under observation. 
A fairly uniform temperature can be maintained (about 85° 
to 90° 1\), but ventilation is very imperfect, and the infant 
undoubtedly suffers from want of fresh air. Experience 
shows that, with infanta oi over Ithree pounds equally good 
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W-tfulfcs may be obtained by keeping the child in a warm, 
well-ventilated room (about TO* F .); it should be screened 
from draughts, and the bed in which it lies can be kept at a 
temperature of about 100° F. by the use of hot-water bottles 
rolled up in blankets. The child should not be dressed in the 
ordinary manner, but wrapped up in sheets of cotton-wool or 



1*10. 281.—l ? ull-tiim* in faint, weight 8 lbs. The outlines of the 
face arc roumhtl, Ihm* are low wiinklos, and the child is 
crying lustik'. • # 

Gamgce tissue. It should be disturbed as little as? possible, 
•and, although bathing is not advisable^ the s&ia may bo 
kept clean by the daily use of ©live^ril, with which the whole 
body should be freely smeared ; this probably has alsp a 
certain nutritive value, some of the fat being absorbed.by* 
the skin. • ^ 

Feeding may present some difficulties. Premature infants 
weighing four $o five pounds can "visually take* the breast 
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Satisfactorily; if not, the breast milk may during the fitst 
few days bo withdrawn by a breast-pump, and administered 
j with a spoon ; this, however, cannot be continued for long. 
It is well to begin th'e feeding of a premature infant without 
dqla^, and the whey-cream mixture (see p. 626) is the best 
•^artificial food for the first two or three days ; of this a tea- 
' spoonful may be given every hour, until the breast secretion 
is c available. These infants sleep nearly continuously, and 
must be regularly roused for their feeds. When breast milk 
cannot be used, the amount of whey and cream should be 


increased to half an ounce every two hours by the end of the 



3?Iq. 282.—ImNibator for Premature Infants. 
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first week, when a modified cow’s milk may be substituted 
for it. Cow’s milk when used must be given more dilute— 
i.e., with a larger proportion of water—than in the case of a 
'« full-time child, and the strength •must be very cautiously 
increased. Sodium citrate is particularly useful in assisting 
the digesfiop of the caseinogen. The amount and concentra¬ 
tion of the food should be vory cautiously increased. If the 
*. child cannot suck, through a tc&t, the food should be dropped 
gently and slowly into its mouth through a glass* pipette. 
Sometimes premature infants are at first too feeble to 
swallow, and they must then be fed through a narrow soft 
rubber catheter passed into the stomach. 

Premature, inf ants losV»pmparatevely littlto weight during 

. • A- v . ; Cv v - 



















DIGESTIVE DISTURBANCES * . 631 

•tl£ ^irst week, as the amount of meconium and urine which * 
they pass is small. Even when no difficulties in feeding are < 

* encountered the rate at which they gain weight is very slow 
for the first throe or four weeks. 

\ Digestive Disturbances.—Tn breast-fed babies digestive 
disturbances, are rare when the mother is healthy, the con- '• 
dition of the mammary glands satisfactory, and the neces¬ 
sary precautions arc observed in keeping the nipples and th$ 
child’s mouth clean. In bottle-fed babies they are much more 

•cofnmon, and arc due either to the kind of food in use being 
unsuitable to the child, or from failure to observe the 
necessary rules of cleanliness already laid down. Digestive 
disturbances are indicated in infants by abdominal symptoms 
such as colic, vomiting, constipation, or diarrhoea ;• by the 
parasitic eruption known a’s thrush, and by loss of weight or 
failure to increase in weight. Colic is indicated by attacks 
of violent screaming, in which Hie legs are drawn up to the 
abdomen ; the attacks are oftcu suddenly relieved by the 
passage of flalits. \~omitii>g after feeding may be due to the 
infant having over-tilled its stomach or taken its meal too 
quickly ; sometimes it is due to the food containing an excess 
of fat. In cases of persistent vomiting the possibility of 
pyloric .s ten 06 is muM not be overlooked. ThiN condition is* 
characterised bj "frequefif attacks of vomiting, in which the 
ejected food is thrown out with remarkable violence, the 
so-called projectile vomiting. \Vhen 'this sign is not pre*t4it, 
physical evidences of dilatation of the^stomacli may be found, 
the peristaltic wave crossing the epigastrium from left to 
right being fairly*characteristic. Diarrhoea is usually accom¬ 
panied by a greenish discoloration of tho stools, the result 
of an acid fermentation, and sometimes in bad cases they 
contain fragmenting undigested milk curd. It also usually 
causes redness and irritation of the skin around the anus, 
which may spread over the buttocks and inner sidhs of the 
"thighs. Thrush is characterised by the ajjpearanc^of a crop 
of slightly elevated, circular, white»spots in the mouth and 
throat, and sometimes within and around the anus. They 
are due to a fungus —otdium albicans —-which can bo readily' 
detected by the microscope in the scrapings from these 
patches. It is always accompanied by some or all of the 
symptoms of disturbed digestion* Oji inquiry the Condition 
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can usually be traced to the use of dirty bottles or teat.*, pr ' 
to lack of attention to the child’s mouth. Wasting froilt 
Unsuitable feeding must be distinguished from constitutional 
conditions such as syphilis. 

Digestive disturbances are to be treated not so much by 
drugs as by regulation of the quantity and quality of the food, 
and by strict attention to cleanliness. A common error in 
3 ftiflcial feeding is giving the food in a too concentrated 
state ; no rule will apply to every case, and increased dilution 
may often be advisable even when the food is apparently not 
too concentrated. The poor often administer starchy food 
to very young infants ; this is quite unsuitable, for the 
atnylolytic digestive ferments are undeveloped in the infant. 
Another common error is the use of artificially prepared 
patent foods for infants : these* arc all deficient in fat, 
which is one of the most useful and most easily digested 
elements of an infant's food, and wasting is accordingly very 
apt to occur. Barley-water or rice-water may he used instead 
of plain water for diluting the milk in digestive disturbances. 
If the child does not thrive on cow's milk prepared in the 
manner described, a wet-nurse or a supply of ‘ humanised ’ 
milk or of ass’s milk should he obtained instead. Constipa¬ 
tion can often be relieved by a slight alteration in (lie food ; 
increased dilution or the addition of*«in excess of cream will 
often suffice. Drugs should be avoided, hut- 5j. of olive oil 
may be given occ£&ionaIly when required. Diarrheea is best 
treated by a single dose of a mixture of castor oil 5ss., with 
olive oil 5iss., followed by a change of feeding. Severe cases 
of diarrhoea with vomiting may he treated as follows : a tea¬ 
spoonful or two of boiled water (warm) every hour for twelve 
hours ; then a teaspoonful of w r hey every hour for twelve 
hours; then two teaspoonfuls of the whpy-cream mixture 
every hour for tw-elve hours/' Thrush needs no special treat¬ 
ment beyond the cleansing of the mouth with boro-glyceride, 
and attention to the food and to the condition of the bottles * 
and teats. 

elite gastro-enteritis may result from persistence in 
''unsuitable feeding, or from infection of the alimentary canal 
by contaminated milk. It is almost unknown in breast-fed 
babies. It is one of the most serious disorders of early 
infancy, and. is attended by a high mortality. The chief 
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•syjn-ptoms are persistent vomiting and diarrhoea, With 

Collapse, indicated by coldness and cyanosis of *the face and 

* limbs. There is usually great irritation and some excoriation 

of the skin of the buttocks, and general cutaneous eruptions 

‘pi varied types and distribution are often present. The 

treatment is, in the first place, to stop the administration of, 

food entirely for twenty-four to forty-eight hours ; during 

this period sterile saline solution may be injected under th^ 

skin, with strict antiseptic precaution, in small quantities of 

■ubPmt L ounce every three or four hours. Then boiled water 

% 

or albumen water in small quantities should be given, and if 
a wet-nurse cannot be obtained, the wjiey-cream mixture 
may be cautiously given or well-diluted peptonised cow’s 
milk. The question of food is all-important, drugs being of 
little use. 


Obstetric Injuries and Diseases of the Foetus 

Asphyxia Neonatorum (Still-birth).—Asphyxia, which 
literally means pulselessnefts, has come f>y usage to mean 
interruption of the respiratory function, and is now used in 
this sense only. Asphyxia in the new-born child may arise 
in utero from complications of labour, in which case the child 
is born asphyxiated (intra uterine suffocation); or it may arise 
from failure to establish pulmonary respiration when born, 
in which case the asphyxia comes on after delivery. The 
latter is very rare, the. former is common. 

Respiration, as it is found in the foetus in utero , consists in 
a gaseous exchan^b between the foetal blood and the maternal 
blood effected through the placenta. Therefore anything 
which causes interruption, partial or complete., of the placental 
circulation, either^ foetal, ^through the villi, or maternal, 
through the inter-villous spaces* will tend to induce intra¬ 
uterine asphyxia. The following conditions may accordingly 
fcause it: (a) Premature detachment of the placlnpi (ante¬ 
partum haemorrhage), (h) Compression of thc-mrd -(cord 
prolapsed »or tightly coiled round the foetus, or caught by the 
after-coming head), (c) Tonic uterine contraction, causing 
continuous compression of the placenta. These conditions 
may all be complicated by blocking of the foetal air=passages ~ 

with fluids from premature respiratioh in .utero, d«6 either to 

• * • • • 
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cutaneoiiajrtiinulation (breech cases), or to partial int$»r- f 
ferenco with the placental circulation, which, by causing 
accumulation of carbonic acid in the blood, stimulates the 1 
respiratory centre before paralysing it. 

Failure to establish the pulmonary respiratory function/ 
after birth may be due to (a) head injuries causing inter¬ 
ference with the action of the respiratory or vaeo-inotor 
centres in the medulla ; and (6) such congenital defects as 
stenosis- of the trachea or the pulmonary artery. Obvidusly 
cases may be met with in winch the causation is oomplerf— * 
e.g. blocking of the air passages with fluids may be associated 
with injury to the head received in difficult labour. 

The asphyxial phenomena in new-born infants will 
depend in the main upon the extent and duration of the 
interference with the placental circulation which has pre¬ 
ceded delivery. The commencement of the process of 
asphyxia is characterised by ejanosis and high blood- 
pressure ; this phaso f is commonly known as cyanotic or blue 
asphyxia. Later on the bIood-pres.su ic is induced, the cir¬ 
culation fails, and the skin becomes pale ; this phase is called 
pallid or white asphyxia , and is, of course, more seriou* than 
the former. 

Cyanotic Form. — This form of asphyxia is characterised 
by the deep blue or purple tint of* the skin, and by other 
appearances suggestive of suffocation eg halt-opened eye¬ 
lids and injected conjunctiva*; theie is also slight muscular 
rigidity of the limbs, with preservation of the cutaneous 
reflexes. The heart usually beats vigorously, and its move¬ 
ments can be readily seen and felt through the chest-wall; 
t sometimes in more seveie cases only feeble cardiac movements 
can b© detected. 

Pallid Form. —In this form th^ skin is tylanchcd, the limbs 
arc fla ccid from complete‘loss of muscular tone, the eyes 
close d, th e pupils dilated, the umbilical cord almost pulseless, 
and the cardiac ji^pvements feeble ; they may be unrecog¬ 
nisable except by the stethoscope. All the _ reflexes, super- 
fiejafand deep, are lost, the sphincters often beixg relaxed 
* so that urine and meconium escape. 

In both fojms the child makes no voluntary movements ; 
hence the time-honoured name of still-birth applied to the 
condition.'* 
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* ^«THe probability of the child being bom * S ^ 
asphyxia may be sometimes foretold during laKjj 5 ®f 1 * 
direct evide nce ofjoqtql distress may be. afforded by'®.ands. 
and enfeeblement of the foetal heart-sounds, or, by ^ een 
jmssage of meconium in cases other than breech presentatic ... 

In breech presentations, difficult forceps cases, and cas^& u , 
ante-partum hemorrhage, there is always ;an increased 
of still-birth. 'Accordingly, under all such circumstance ? « 
preparations for resuscitation should be made before delivery! '. 

* * 'treatment.—The first stop is to clear the mouth and ^ 
throat of fluids ; this may be done by laying the child Sniffs r; 
side and wiping out the throat with pledgets of wet cotton*/'; 
wool; or by holding it up by the feet for a moment or two so/'; 
as to allow retained fluid to escape from the throat; In .a ; : y. 
case pf- cyanotic asphyxia attention may then be- solely.’ ■: 
dirfictctLtQ.excitiug.thc respiratory centre ; injt.s^fi^if4«dlld 
a sphyxia , cardiac is quite as important as respiratory stimu-./ 
lation. The treatment of the two conditions is accordingly /' 
somewhat different. . . 

In cyanotic asphyxia, when the heart beats strongly,', 
vigorous measures may be adopted, such as s prinklin g the 
che st w ith cold.water, flicking the trunk with a toweTifipped . 
in cold water, or momentarily immersing the trunk and li^ibs' v 
of the child in tepid and warm baths alternately (temperature i 
a bout, 69 ° and 105° F.) ; or^while in a warm bath, cold, water " 
may be sprinkled over its head. „As the cutaneous reflexes / 
are preserved, these measures usually produce a considerable.- 
S. effect upon the respiratory centre. If they fail to excite apy \: 
$ ouse. artificial .respiration must b§, &t.jmpe errjfjjoycd. 
v nen, in this fomi, the cardiac pulsations are feeble at the! 

4 t-sct.. artificial respiration should be begun as soon as the * 

,throat has been cleared. » >* - y < • 

In. 'pallid asphyxia the greatest caro must be taken to 
preserve the body-heat and tcuiiaintain. the cir cu&tfbn. A>’ 
useful method is to immerse the .infant^ bndvin.a: wagttL.bath ■ ■ 
(10 5,1 F.) for several minutes, holding its head clear, gent le ' 
f riction being used meanwln'le^to-the .trunk ami-limbs ; tjy 
tlv compressing the base qf the client-bet^eejpLAh^g^ds, y 


andThenallowing the chest-wall to,recoil, / 

tipn .may.be. practised. at t jjhe r same time. Or the child may 
be bpttlft.Wfifl pffltetOSLwith blankets, • 
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ctAtanooi\g^tw»}j e(; ^ ]on 0 f *j. to jij. of warm saline solution yiaj' 
ffttfillfift With ^, e( j (\itaneous stimulation of the respiratory i 

accumulate - n n( -tio a blo. tin* cutaneous vertexes arc lost?! 
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• Fl(J. 283.—Schulisse’s Method of Artificial Respiration. tJ 

i fc First or Inspirator}' Position. 

•« ** 

i apd,.accordingly artificial respiration should be begun with 
| as little delay as possible. 

Methods <jf Artificial Respiration .—While many may be 
A practised upon the adult, only three arc of practical import¬ 
ance in the case of the‘new-born child. o 
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• £1) Schultzc’s Method .—The body of the child is held by ’ 
the shoulders, the thumbs passing over the clavicles* the 
fingers supporting the back ; the ulnar margins of the hands 
are sufficiently separated to allow the head to lie between 


them in a position mid¬ 
way between flexion and 
extension, so as to allow 
free passage • of air 
through the glottis. This 
m the first or inspiratory 
■position (Pig. 283 ) : the 
lower limbs hang down, 
so that the* trunk is ex¬ 
tended ; in this attitude 
the diaphragm is drawn 
down to the lowest possi- . 
ble level, and air is thus 
drawn into the lungs. 
The bodv of tho child is 
then swung lightly into 
the position shown in 
Fig. *284 ; this is the 
second or expiratory posi¬ 
tion. The trunk Is now* 
flexed, and the weight of 
the lower limbs and the 
abdominal viscera is 



thrown upon the dia¬ 
phragm, causing* it to 
ascend and expel air 
from the lungs. Next 
tho body of the child 
is allowed to fall hack 
gently into the first posi¬ 
tion. The head must 



t’n . 2&L—Srliultze’s Method of Arti¬ 
ficial Respiration. Second or Ex¬ 
piratory L'option. 


he held steady by the jvristj during ?he&e movements, 
and not allowed to fall forwards against the chest, or the 
passage of air through the glottis will be impeded. T^be 
movements should be regulated so a.^ to produce about 
twelve to fourteen respirations a minute. Trim reversed 
position of the $runk in^thc expircfltory movemeYit is also 
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useful in promoting the escape of fluid from the air-passage*. 
When the body is thickly covered with vernix a handkerchief 
or towel must be used to hold it securely. ' 

(2) Sytve*ur*9 Method, The child's body is laid on its 

back, a pillow being placed beneath the shoulders, and the 
head allowed to hang over the end in a position midway 
between flexion and extension. If necessary tlie body may 
be kept waim by placing beneath it a hot-water bottle well 
protected in a blanket. The tongue should bo pulled out 
<with the corner of a handkerchief, and an av>i*tant is required 
to hold the feet steady (Fig. 285). The aims are then seized 



Fig. 285.—fhlvosln’s Method ot Aihhuil B<. spn.it ion 
Fust oi Jnspiiiitoiv Posit* on 

u 

by the elbows and gently but firmly earned round by an 
upward and outward sweep until they lie at the sides of the 
bead (inspiration); next the arms are pxessed against the 
chest-wall (expiration) (Fig. 286). These movements are 
made at about the same rtite as in the former method. 

Tongue Traction .—By seizing the tip of tho tongue in tho 
comer o£ a handkerchief, and pulling it firmly forward*, 
traction is made upon the larynx, and this powerfully excites 
the respiratory centre ; a distinct gasp usually follows imme¬ 
diately. By repeating traction at regular intervals respira¬ 
tion may be maintained in favourable cases. This reflex is 
often preserVed after all the cutaneous reflexes have been * 
lost^butop bad cases ©f pallid asphyxia it ^pay fail entirely. 
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*FhiA method. can conveniently be employed: along ;r W$SI|$ 
Sylvester’s method, or while the infant is in tfcetwarfh /ba^^r 
» (3) Insufflation .—This method is only requited 

air-passages have becomo waterlogged by premature 
tion in itfero ; great difficulty may then beexpoKenhecl i$ij£ 
causing air, to enter the lungs by the methods of artificial 
respiration fust described. Insufflation may be practised byJ.’ 
the miiuthTtft^noutli method, or by ca$fa$to 3 £a^^ 
t rache a. The former is not to be advised, for the grater 
•part of tlie air blown into the mouth passes down the f 



Flu. 2sG.—Sylvester’h Method of Artificial Respiration. • . 

Second or Expiratory Position. *', -y; 

f ** ' * 

J ,i 

oesophagus into the stomach instead of through the glottis; l 
When insufflation is indicated the latter method,should W:.,j 
adopted. An ordinary gum-elastic catheter is the only ? 
instrument require!! ; in introducing it the index finger of the{t 
right liand should be passed into the throat, over th01 : 
epiglottis, and the catheter directed along its palmar surface Ik 
into the larynx. When carefully introduced no injury will / 
be caused a to the soft parts by the catheter. Air may be' now k 
gently blown into the traohea, and if fluid is present this will • 
bubble up at the sides of the catheter intp the mouth, and can ' 
be wiped away. When most of the fluid seemS to have been ' 
expelled, Sylvester’s method of artificial respiration should b$ 
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resorted to, with the catheter left in position. Used in, this* 
manner for cruerely freeing the air-passages, insufflation -is 
useful. A§~ } ! method of artificial respiration it is unsatis¬ 
factory, first because of tho risk of rupturing the pulmonary 
vesicles and causing emphysema by blowing air too vigorously 
into them : and .secondly, because the air thus introduced 
into the child’s lungs is exhausted air, loaded with various 
impurities, and consequently unsuitable for. resuscitation. 
Kibemont-Dcssaigncs has invented an insufflator, by means 
Of Which atmospheric air call be blown directly into *hc\ 
trachea, thus neutralising the latter objection (Fig. 287). 

Hcliultze’s' method should not be employed in cases of 
pallid asphyxia on account of the handling and exposure of 
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the child which it entails. Great care and gentleness must be 
exercised in carrying out the manipulations. Tiupturc of the 
liver or the sjjleen may be caused by too vigorous compression 
of the trunk in either method. While performing artificial 
respiration, care should be taken not to. interfere with the 
first irregular spontaneous attempts to breathe which the 
f child may.make. At first, long intervals occur between 
these attempts, during which artificial respiration must be 
resumed. The cbndition of the heart must be carefully 
watched. cardiac pulsations can be made.out 

with tfi e stethoscope there a chance of success ; when these 
have definitely ceased the. child, of course, is dead. In cases 
j of pallid asphyxia after successful resuscitation the child often 
' remains tfery feeble, and raay die in two on, three days from 
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toejbbral injury or from pneumonia— e.g. if fluids have been* 
dfawn into the air-passages. The prognosis after suecessful 
“resuscitation is much more favourable with the cyanotic formvV 
Injuries to the Head.—As a result of injury during labour. 


haemorrhage may occur either outside or within-the cranial V 
cavity, or fracture indentations of the skull bones may be ; 
found. *\ 

Hcenwrrhagc may occur in four different strata : (a) int'ey. 
the deep cellular layer of the.seal]), i.e., the same position as a 
fjaiTUt succedaneum ; ( 6 J beneath the pericranium and the 


aponeurosis of the occipito¬ 
frontalis muscle ; (c) between 
the pericranium and 1 lie bone 
(cephalh ce matem a) ; (</) be¬ 
tween the bone and the dura 
mater (extra-dural hemor¬ 
rhage) ; (e) into the*, pia- 

arachnoid or the brain sub¬ 
stance (cerebral •ha*mori , bage). 

The lncmorrhages which 
occur in the seal]) are not of 
great clinical importance ; the 
other varieties deserve some 
consideration. * * 

Cephalhaimaloma. — T h i s 
condition consists in an eiliu 



sion of blood beneath the peri¬ 
cranium, due to detachment of 


in. *28S.—1 >oublo 1 'ophalboenia- 
toifta. (RiHnnont-Dossaignea 

ami Lepage.) 


this membrane during labour. 

Usually the effusion takes place gradually, and the swelling 
may not apjiear for a day or two after birth ; but it may be 
found on the head git birth. # The cause of the separation of 
the pericranium is unknown: the 15onc is very seldom injured, 


and, though usually occurring after a difficult laboftr, it is. 
Occasionally seen after a normal and easy delivery. • 

The usual situation is upon *me gr otfier ; f 

. sometimes *t is bilateral/affecting both parietal bones ; mcyre 
. rarely multiple cephalhsematomatu are met with' The swell¬ 
ing varies a good deal in size ; it may toe no Jarger than a 
; walnut, when the area of detached periosteum is small; it 
may, however, attain tfye - large * si£e # shojvn in'Eig. ‘28ft. 

% . • 41 
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Though limited, by the sutures to the area of the affcgtfcd • 
bone because at the sutures dura mater and pericranium arfc 
united, the effusion seldom spreads over the whole surface * 
of the bone, but is confined to a portion of it. At first it is 
soft and fluctuating, but soon a dense, hard, rouuded edge 
forms around it, due to osteoplastic changes at the margins of 
the effusion. * The blood remains fluid in the centre and is 
gradually absorbed, but several months may elapse before it 
entirely disappears. No treatment is necessary ; incision or 
puncture is inadvisable. . • • 

Inlra-cranial 11 wmorrliages arc by no means uncommonly 

found in eases of .still-birth, and premature infants are 

(specially susceptible of this injury on account of the imperfect 
ossification of the cranial bones. In ISO autopsies on still¬ 
born infants Spencer found that 40 per cent, of them showed 
intra-cranial haemorrhages, tlu* greater number being extra¬ 
dural in position. All the still-born infants in bis series 
which had been delivered by forceps showed this condition. 
Mery similar results have been obtained by Wallich in a series 
of J43 still births. Intra-cranial Jurmorrhage is, however, 
not confined to cases of instrumental delivery, as it has been 
sometimes found when delivery has been natural and 
apparently easy. Extia-dural haunorrlmges are usually asso¬ 
ciated with fracture or fracture-iitdcnlation of the skull. 
Extensive intra-cranial haemorrhage occurring during labour 
always results in the child beiiig still-born : occasionally tlu; 
condition develops after birth and the child may live for a 
few days. The diagnosis iH then a matter of much difficulty : 
localising symptoms cannot be expected* to develop, but 
certain general signs indicative of intra-cranial bleeding may 
be observed. In the oarly stages the infant is constantly 
drowsy, the pulse is slow (below y)0), and # the fontanelles are 
bulging and tense ; later Tm trismus, dysphagia and con¬ 
vulsion^ occur. If a depressecj fracture is associated with it, 
or other .signs of injury to the skull, the diagnosis is of course 
more readily made. Ip su<*Ji cages an operation upon the 
site of the fracture may be undertaken, but naturally the 
* prospect of success is small. 

Intra-dural Spinal Haemorrhages have been found in still¬ 
born infants from difficult breech labours. 

Depression and Depressed Fractures of 4he Bones .—This 
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•iiyury usually results from the pressure of the sacral pro- 
rtiontdry upon the part of the head with which it*is in contact. 
* The indentation or depression is usually oval and spoon¬ 
shaped, or shaljow and gutter-shaped ; in the former the 
depression is deep at one end of the oval and gradually rises 
to the level of the general surface of the head at the other. 
The ppsterior parietal bone is therefore the one usually 


\ 



Fic«. 289.—Spoon-shaped Ju<lnntntion of tlio 1 light Frontal I'ono. 

The (lotted linos dmw tlio position of the anterior tnntanello. 

affected, and it is*much more Iffcely to be caused by aJlut 
than by a normal-shaped pelvis. More rarely it is sftin upoij 
•the posterior part of the frontal bone, as a result of the lateral 
gliding movement of the hc%d wjiieh occurs in natural 
delivery through a markedly flat pelvis (Fig. 290). T&e sggon 
shape is probably produced by the transverse gliding move¬ 
ment, the posterior end of the depression being deeper than 
the anterior. It is not always easy to decide whether or 
not the depressed bone is also fraefured. No treatment is 
* # - *• < 41—2 
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required as a rule, for the bone gradually rises into its propty 
position ; occasionally signs of cerebral compression occur* 
and then an operation to elevate it can be practised. • 

Fissured Fracture of the Skull .—This injury is almost 
always due to difficulty in delivering the head by forceps or 
version ; but it may sometimes occur after spontaneous 
delivery in cases of contracted (flat) pelvis. The posterior 
parietal bone is the one most commonly injured, and it is 
compressed by the sacral promontory (Fig. 200 ). Fracture 



Fig. 290.—Depressed Fracfuro of the Left Parietal bone caused by 
Labour in u Flat Pelvis, (lhiinm.) 

may be complete or incomplete ; often it is depressed and 
associated with meningeal haemorrhage. ( 

Birth Paralyses. — Facial Paralysis .—This injury is 
usually caused by Joi£<sps delivery, and is due to compression 
of .the facial nerve in the parotid region by the blade. A few ° 
cases h^ve, however, been observed after spontaneous 
delivery, but their causation is quite obscure. Th^resulting 
deformity is characteristic, and consists in an extreme lateral 
asymmetry-o^ .the fe.ee. On the paralysed side the eye 
Remains open as the orbicularis is paralysed ; the naso¬ 
labial fold i9 obliterated^ .the mouth is open? Owing to the 
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• action of the unaffected muscles being unopposed, the moiith 
ts drcfwn over fo the sound side; the naso-labfal fold on the 

• fame side is deep. When the child cries extreme asymmetry 

is produced. Suckling and deglutition are not affected, -. 
9 Often a skin abrasion can be seen below the zygoma on the 
affected side, indicating where the tip of the forceps blade 
has caught the nerve. As a rule, the nerve recover# spon¬ 
taneously in «a day or two : but severe cases may be met 
with iu which a certain amount of paralysis persists, and 

• lot'al electrical treatment will then be necessary. 

,Paralysis of the Ann .—The mechanism of this form of 



paralysis (generally known as Pi ichcnnej^jj^J^y) is not well 
understood, but fjhe immediate cause is injury from over¬ 
stretching of the brachial plexus or of the nerve roots which 
supply it. Difficulty in labour is almost invariably associated 
‘with it, but some cases have been recorded after spontaneous 
labour. The muscles moist eotnmo«ly affected are the dj&l- 
tqjd, biQepps, eoraco-brachialis, and supinator«Jongus—i.e., 
the muscles supplied by branches from the fifth and sixth 
cervical nerves. • t 

, Fractures of Limbs result from unskilful delivery ; they 
may occur in # b teach presentations, delivering* the legs, or 



640 T'HE NEW-BORN CHILD 

f 

from difficulty in freeing extended arms ; or in head pr£- • 
sentations when there is difficulty in disengaging thfc 
shoulders. 

"Umbilical Sepsis.—Septic infection*through the navel may 
occur when the cord is divided, during the process of separa-^ 
tion, or subsequently. Some authorities consider that it 
is a frequent occurrence, and is responsible in one form or 
another for about 10 per cent, of the mortality among^infants 
under one month old. This opinion is based mainly upon the. 
results of autopsies, which frequently show internal evidences » 
of sepsis in cases in which its existence was not suspected 
during life. Local .signs of septic infection of the navel may 
bo seen in erysipelatous inflammation of the skin, sloughing 
or suppuration at the line of demarcat ion, often accompanied 
by lumnorrhage, or a sloughing condition of the ulcer left 
when the cord has come away, in addition to these obvious 
local appearances, septic arteritis and phlebitis may occur, 
which spread rapidly up the abdominal portion of the umbili¬ 
cal vessels without giving rise to noticeable external changes. 
Such cases usually terminate in general dissemination of 
the septic process by embolism. In tetanus neonatorum, a 
very rare affection, the organisms probably enter at the 
navel. 

The only effective treatment is pYophylactic , if has been 
suggested that the cord should in^routiue piactiee be ampu¬ 
tated close to the abdominal V'lll, and the skin edges united 
by stitches at birth. This is unnecessary if the cord is 
treated systematically with proper surgical cleanliness. The 
infant should be sponged, not bathed, until the cord has 
"separated and the umbilicus has healed. 

Ophthalmia Neonatorum.—This condition begins as an 
acute purulent conjunctivitis, bat may go on to attack the 
cornea, when it may result in partial or total permanent 
yindncs& from opacity ; or cojnplete disorganisation of the 
eyeball from perforation of the cornea may occur. In a* 
large proportion of casc^of persons who have been blind from 
mfgncj 7 , gonorrhoeal ophthalmia has been the eauae of their 
* loss of sight. In 1,100 cases of blindness in children recently 
investigated bv Harman, 24 per cent, were due to ophthalmia 
neonatorum. Ophthalmia is due.to infection ; in very rare in¬ 
stances this may occur r ih ulero from infectio* of the amniotic 
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• flflid, for such cases have been recorded; in the great 
majority, however, the infection occurs during oc immediately 

' after labour ; in a smaller but quite definite proportion it 
occurs in the first few days of extra-uterine life, It is pro- 
bablo that infection occurring immediately after birth is due' • 
to particles of vaginal discharge which cling to the eyelids 
or eyelashes, and gain access to the conjunctival sac when tho 
eyes aiy first opened. In normal labour the eyelids arc tightly 
closed and probably water-tight during the birth of the head, 

• but in face, presentations or in delivering the after-coming 
head the eyes may be infected by the examining finger. Jjn 
about 60 per cent, of eases tin*, infection^can be proved to be 
gonorrhoeal by t he discovery of gonococci in the pus ;* in 
the remainder various organisms have been found, including 
bacterium coli. pneumococcus, Klebs-LofHer's bacillus, and 
the pyogenic micrococci. Oonorrha'al cases only occur by 
direct infection from the maternal passages. Other organ¬ 
isms, not derived from pre-existing disease of the maternal * 
passages, may also obtain access in the same manner. # A 
certain proportion, of the non-gonorrhoea*! cases are probably 
of a simple catarrhal nature. Complications such as keratitis 
arc very much rarer in non-gonorrhoeal than in gonorrhoeal 
eases. 

Tho signs ol* ophthalmia make their appearance during 
the first four days of life in from 50 to 80 per cent, of all 
cases ; very few cases arise lalbr than the first week. (Junor- 
rhusoJ eases begin earlier than other kinds, because infection 
is early, and possibly because the period of incubation of the 
gonococcus is •short. The conjunctiva* become greatly 
injected and excrete a free purulent discharge ; the eyelids 
become reddened and (edematous, and, from spasm of the , 
orbicularis palpebrarum, distension of the conjunctival sac 
with pus occurs.* On gently separating the eyelids, the dis¬ 
charge will escape in large quantities. Usually 4>oth eyes 

• are affected, either simultaneously or consecutively ; when 
one eye at first escape^ it difticult # to preserve it from 
subsequent infection. 

Treatment .—Ophthalmia has been almost entirely "bant 
ished from lying-in hospitals by thq routine employment 
of prophylactic treatment. This consists *in bathing the 
eyelids immefjiately after the •head has escaped from the 
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vulva with an antiseptic lotion, such 4,000.per clUori de • 

of mercury, and the subsequent instillation into the con* 
junctival sac of one or. two drop** of a l .per cent, solution of 
'^nitrate of gilyer. The efficacy of silver salts in destroying 
the gonococcus is well known, and their employment in this 
coipioction is of course a prophylactic for this organism only. 
The vegetable salts of silver, such as argyrol and protargol, 
aye not so efficient in prophylaxis as the nitrate of, silver. 
Owing to the difficulty of efficiently treating ophthalmia in 

infants, cind tho serious risks of blindness which attend It, « 

the use of this prophylactic in all suspicions cases is to be 
advised. Some disadvantages attend the instillation of silver 
nittate—viz., a slight conjunctivitis is often set up by the 
solution, even when there has been no infection, and occa¬ 
sionally keratitis ensues, which may lead to corneal opacities. 
Routine anti-gonorrhoeal prophylaxis is unnecessary in 
private practice, but it would of course be indicated by 
direct evidence, or by suspicion of gonorrhwa in the mother. 

• Active treatment consists chiefly in frequently irrigating 
the conjunctival sacs with warm saturated boric lotion or 
saline solution, and the instillation once a day of silver nitrate 
or protargol solution. The highly infectious nature of the 
discharge must be borne in mind, and the child must accord¬ 
ingly be put in the charge of a separate nufse, to whom the 
risk both to herself and others should be fully explained. 
In Severe cases the advice of ap oi>hthalmic surgeon should 
be obtained. 

Icterus Neonatorum.—Jaundice occurs in the new-born 
child under three different conditions : first ,*it may be due to 
the normal hamiolylic changes which occur in the liyer pud 
■ other organs ; secondly, it may be due to congenital stenosis 
of the bile-ducts ; thirdly, it may be infective and due to 
umbilical sepsis or some form*of intestinal intoxication. The 
fi^st variety is unimportant; it is most marked in premature 
or debilitated infants, and disappears spontaneously without ' 
treatment; the urine doqs not^contain bile acids or salts, nor 
ate the" stools decolorised. The second and third .varieties 
fire almost necessarily fatal; the third is sometimes epidemic 
in character.:. ... * 

Gastro-intestinal Haemorrhage : Melaena Neonatorum.,— 

‘ This rare but serious disease of the new-bom«child probably 



MELiENA' 

* . 



•occurs in about 1 in.1,000 births. The prominent symptoms . 
are vomiting of blood, and the passage of blood in the stools ; 

* the latter varies in amounf from a microscopic quantity 
up to a steady tricklqof blood through the anus.. The gravity ;< 
of the condition is shown by the statistics of Townshend 
and others, the-mortality being approximately 50 per cent. 

in many cases the first symptom is h sememes is, which 
may OQjt'ur before the iirsl feed has been given ; in thy * 
majority of oases the initial symptoms appear in the first 


• forty eight hours j after the first week ycry few cases liaYO 
been recorded. Slight bleeding per anum may be overlooked 
while the meconium is being discharged*unless care is Exer¬ 
cised. .In many cases the bleeding is not limited to the 
gastro-inteslinal canal, but other mucous surfaces such as 
the mouth and nose may bo affected. Not infrequently 
subcutaneous ccchymosos also occur. The effect of loss of 
blood on the young infant is very serious, and in severe/ 
cases the child dies of anaemia w ithin two or three days of the 
commencement* of the disease. • 

The causal iort is obscure, but from a careful clinical 
study Tyson adduces good reasons for regarding it as se pfri c, 
in origin ; the point of entrance of the organisms may be the 
out umbilical cord, or an abrasion on an exposed mucous 
surface, for exanfple in The mouth or nose. Another pos¬ 
sible point of entrance may be the small intestine, in which 
mucous erosions may be foryicd by the action of the afid 
gastric contents when feeding and digestion first begin. A 
general septic toxaemia is not infrequently associated with 
bleeding under varied conditions. 

The treatment consists mainly in supporting the infant’s 
strength with subcutaneous injectkms of normal, saline ; 
the amount given # must bc^small—1 to 2 ounces—and very 
careful antiseptic precautions ftiust be observed. Drugs 
are of little use. but recent attempts at treatment with bloo^ 
Serum are said to have yielded encouraging results. The 
earliest attempts were made v*ith horse serum, but better 
effects are«shown by sgrum of. blood drawiyfromtdl&umbiljcal 
cord of another child at birth ;. the blood of An adult may B 
be.used if none other is available. The dese is • repeated 
three times a day, and if no effect is produced the frequency 
of-the dose may be increased. Thfe^serum acts* by raising 
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the coagulability of the infant’s blood. Feeding should • 
limited to the whey-cream mixture. • * 

Infantile Syphilis.—The eajly recognition of infantile * 
syphilis is of such importance that the matter must be 
briefly referred to ; for a systematic account a text-book of 
Diseases of Children should be consulted. A syphilitic 
infant is often premature, and even when born at term is 
ysually under-sized. The skin is often of a brownish colour, 
and wrinkled from deficiency of subcutaneous fat ; some¬ 
times, however, the child appears to be quite healthy wlfen * 
born. In a few days some or all of the following signs may 
appear: (1) skin-(yacks (rhagades) at the comers of the 
mouth ; (2) nasal catarrh (snuffling), which sooner or later is 
accompanied by a watery discharge ; (ii) an eruption on the 
buttocks, at first dull red and later coppery in colour, and 
tending to spread in a papular form down the legs ; (4) loss 
of weight. It must be remembered that simple nasal catarrh 
from cold often occurs in infants, therefore smithing does 
not necessarily indicate syphilis ; and the eruption on the 
buttocks at first resembles that due to diarrhma. Any 
combination of the above conditions justifies careful inquiry 
for syphilitic taint in the parents, and Wasscmiann’s 
reaction may be employed to confirm the clinical diagnosis 
both in the child and the parents. * 'flic treatment consists 
in administering grey powder in doses of half .i grain twice or 
thfee times a. day ; infants tbV'rate mercury well, and rapid 
improvement usually follows. The signs of fetal syphilis 
have been already mentioned. 
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Artificial Interruption of Pregnancy 

• V 

It may be necessary or advisable 1o interrupt pregnancy 
either before the ftetus is viable ('induction of abortion) or 
after il has become viable (induction oJ‘ premature labour). 
We shall have to consider first the indications for interrupt¬ 
ing pregnancy, and then the methodx by which it may be 
accomplished. # 

A. Indications for inducing Abortion or 

, Premature Labour 9 

• • 

I. Induction of Abortion.--The indications may be 
divided into two groups- general and local. 

(A) (lc n e.) a I i n d ical ion *. 

(1) Hypthomesfc gravidarum. 

(2) Acute or chronic nephritis with a history of 

eclampsia in a previous pregnancy : somelifnes 
bacillus coli urinary infection. 

(.“>) ('bionic, valvular disease of the heart with 
faifure of compensation. 

(I) Advanced pulmonary phthisis. 

(">) Insanity. • 

((>) ChuKca when not amenable to general treatment. 

• 1 • 

(B) Local indications. % 

(1) Incarcerated retroversion, or irreducible prft- • 

lapse, of the gravid uterus 

(2) Extreme degrees ot obstruction, when the alter¬ 

native of (Aesarean section at term is refused, 
by the patient— e.g. : * 

(a) Pelvic contraction of extreme degree (see 

. P. 418). 
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(6) Atresia of the vagina or cervix. v 
»(c) Irremovable malignant tumours, sfich a$ 
those of the pelvic bones, and advanced * 
carcinoma of the cervix. 

(3) Hyd alidiiorm degeneration of. the chorion. » 

(I) ‘ with. . uncontrollable 

haemorrhage. 

(5) Acj^ix^drainiiios/ 

^ (6) Reten tion..of, a, dead ovuml occasionally!. 

Certain of the conditions enumerated above form absolute 
indications for the induction of abortion : these arft ne phritis . 
un co mpensated, valvular lesions of the heart, advanced 
ftisanityl irremovable malignant tumours, v hyda- 
tidifgyni mole,uncontrollable uterine haemorrhage and acute 
liydramnios. * In the case of the other indications, induction 

• is to be regarded only as the last resort, after the methods 
of treatment described in previous sections have been found 
unsuccessful. 

* * 

Criminal Abortion. — It must be recollected that the 

• induction of abortion, except for clear medical indications, 
js an offence against the law', and is punishable by imprison- 

. ment. It is therefore advisable, before inducing abortion, 

' that a consultation should take pla*ce between two medical 
men, both of whom accept responsibility for what is to be 
dofle. Medical men are sometimes requested by married 
women to induce abortion because pregnancy is inconvenient 
or motherhood expensive ; but for reasons so inadequate 
as this, the operation should not be performed. 

II. Induction of Premature Labour.—Labour may be 
induced prematurely with two distinct objects : (1) to save 
the mother w’hen urgent complications are present ; (2) to 
enable the foetus to pass without injury through a relatively 
pr absolutely narrow pelvis. 

(A) (General Indications. —Those- already--m&atioiied as 
Judications for inducing abortion will, when encountered in 
latq p leg nancy, indicate induction of premature labour. An. 
'important addition must be made—viz. . and the 
toxsBmic stat^ which precedes it in cases where medical 
' treatment has failed ;• this^condition is very seldom met with 
before the child is viable. ’ • ?' 
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(B) Local indications. ’’ 

*(1) ^te-partum . h&jnorjhage, when B pr.ttfiiso or ■- 
recurrent. 

(2) Hydcanmios, when attended with .ajeyerfc 

pressure-ay xnptoms. 

(3) Pelvic contraction,.of moderate, degree. 

(4) Abnormally large size of foetus in previous 

• pregnancies. \ • 

(5) Premature death of tlxe foetus in utero in previous 

pregnancies. 

(0) p 0 £trmuturity■ <>wing io the large size of the . 

child pregnancy should not be,allowed to go 
beyond 300 days. 

• 

Methods of Inducing Abortion and Premature Labour 

jf 

Many different methods are available for this purpose : 
the choice of a method is determined partly by the p erio d to 
which pregnancy has advanced, and partly by the d^reo of 
urgency of the indication. Methods required during the 
earlier months of pregnancy are not suitable for the latter 
months ; it will therefore be convenient in the first place to 
consider them in relation to the period of pregnancy. 

During the First Three Months of Pregnancy.—During 
this period of pregnancy induction of abortion may become 
necessary from haemorrhage (deluding Jiydatidiform degene¬ 
ration), or from some serious 1 maternal disorder, such as 
pernicious vomiting, nephritis, or cardiac.disease. Tn all 
such conditions it*is desirable to employ a method by which 
the uterus can he rapid ly emptied ; slow methods of abortion . 
involve increasea risks of septic infection, and when serious 
illness is present ynore h^rm to the patient than rapid 
methods. # 

The best method is, therefore, rapid dilatatioiT of tli^ 
cervix under anaesthesia, and immediate evacuaficgi of the 
Tuterus. It is not in all cases an ca*»y matter to dilate the, 
cervix of *a gravid uterus, and the preliminary use of a 
l aminaria ten t may be of considerable assistance. Tbp * 
tent siiould oe in t roduc ed at least^t.WjdKvfi ^Q pr.s b efore t he 
QpttM&ion. Scrupulous^atte ht 1 on to anti^pptio technique is 
called for when tins appliance is dsed. # The tenths sterilised 
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\by immersion for at least a week in absolute alcohol, or . jn* 

3 l in 1,000 alcoholic solution of perchloride of mercury* Th8 
vulva should be shaved and the vagina and vulva swabbed * 
with an antiseptic solution— e.g., 1 in 4,000 perchloride. A 
duck-bill speculum is then passed, the cervix seized with a ft 
vulsellum, and the tent, held in the introducer, carefully 
guided into the cervical canal and pushed in for an in ch>4UwLa»- 
t»jdf—i.e., until the upper end has passed the internal os. The 
largest size of tent which it is thought the cervix will take 

• should be selected. The effect of the tent is partially 1 to * 
dilate the cervix, and to soften its tissues so that the sub- 

• sequent stages of the dilatation can be carried out without . 
laceration. 

After the patient has been antesthotised the tent is 
removed, and the cervix dilated to the fullest possible extent 
with Jhc graduated, metal dilators‘shown in Fig. 93. The 
operator should use sterilised rubber gloves, and the pro¬ 
cedure is to bo carried out in the same manner and with the 
sumo precautions as the gynaecological operation of cervical 
dilatation. In this manner the cervical canal may he 
stretched syfiicieutly to admit the index linger readily. This 
is guite large enough for the removal of a three months’ 
ovum ; at the fourth or fifth month it' may he necessary to 
enlarge the cervical canal still furl her in the manner described 
on the next page. 

°The dilated cervix being firmly held in the grip of one or 
two pairs of vulsellum forceps, the.index linger is passed into 
the uterus, the half-hand (lingers only) being introduced for 
this purpose into the vagina. First the finger is used to 
dytach the o vum from the uterine wall; the other hand .is 
placed upon the fundus and so used as to push down the 
uterine wall upon the finger in th^ cavity, bringing the upper 
part within reach. The attachments of the ovum at this 
period ate very delicate, and arp readily torn through. When 
the ovum has been completely detached the finger is with¬ 
drawn and a j>air of m iqnrep s introduced into the uterus ; 
some part of the membranes is then seized, and*often the 

• entire sac can be gently withdrawn in one piece. The foetal 
tissues are ver^v soft «a.t this period, and there is no difficulty 
in extracting the foetus in the same manner. Next, the ' 
finger should be again ^ritroduced apd the wadis of the uterus 
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•sgf;t|£jfanger rtip to detach the decidua vera; 05 
ct fluslfing .c.uoitte-may be gently used for this purpose. The 
decidua forms a thick bulky membrane and its complete 
removal is a matter of considerable importance. Finally, 
# the uterine cavity should be thoroughly ir figgt ecL wilh. 
sojjjtion ( 110 ° F.) of a non-toxic antiseptic, such as l^sol or 
iodine, which serves the double purpose of arresting hsemor- 

-7 

rhage aud removing small fragments of loose tissue. Finally 
the uterus should be firmly massaged, between the fingers 
• in The vagina, and the other hand, on the abdomen ; this will 
squeeze out excess of douche fluid and will cause the uterus 
to contract strongly, arresting all hemorrhage. Continuance! 
of undue bleeding is usually due to retention of a piece ofj 
membrane or blood-clot, and the linger should be re-intro-*’ 
duced into the uterus to detect it. If difficulty is still' 
encountered in arresting haemorrhage the uterine cavity ^ 
may be firmly pegged with iodoform or plain sterilised^ t 
gauze, and an intra-imiscular injection of ergot or pit uit rin* 
administered. # *The gauze must l)o removed within twenty-^ 
four hours. 

This is the safest and simplest method of terminating an 
early pregnancy, and no special operative experience is 
required. 

During the Second Three Months of Pregnancy.—During 
this period the operation # rccpiired for rapidly emptying the ♦ 
uterus is more severe than*in the earlier months: alter¬ 
native procedures, known as slow methods, may be practised, 
when the indication is not one of urgency. 

Rapid Method.—The increased difficulty arises mainly 
from the size of the foetus and the greater density of its 
tissues; the cervical canal 11111 st•accordingly be further « 
enlarged to allow jt to bepxtracted. 

The operation proceeds in tlfe manner just described up 
to the point at which the ggryix. has been dilateU to - 
"fullest possible extent with the graduated metal. dilators' 
Further than this the c.«i vix«canrv)t safely be stretched ; 
serious laceration almost inevitably results from attempts to 
dilate it further. It is accordingly preferable to.incise the* 
cervix in the following manner : The cervix firmly held 
| with two pairs of forceps is pulled down to the vulva and a 
\ transverse incision made # across if, abput t^o incites in length, 
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'jat the level of the ccryico-vaginal insertion— i.e., immediately 
\below the bladder (Fig. 292). The bladder is then separated* 
jby blunt dissection from the front of the cervix until the 
peritoneum of the floor of the utero-vesical pouch can be 



\ 

-fc’ia. *292.—Til© Incisfon across tho front of the Cervix at the level 

of tho^Vagii&l Insertion. 

«. “ 

'reached with the finger and recognised by the slippery 

surfaces gliding over one another (Fig. 293). An incision is 
then made wifcfi strong scissors through the anterior wall of 
j the.cervix in the middle Kjie, beginning below and continued 



INDUCTION OF ABORTION 


657 


• hftwards until the internal os lias been reached and divided 
^Fig. 4J94). By carrying the incision still further upwards? 
the amount of room can be increased according to the* 
requirements of the ease. The membranes arc now ruptured 



• Fig. LMKJ.— Separation of the liTachlcr from tho front of the Cervix * ^ 

to the le.xel of 1 lie Utero-vesiealjl’oueh. • 

• • • 

land the fyetu.s seized and extracted by tho feet ; the head 
jean be perforated if necessary with a knife or scissors. *The* 
; placenta and membranes can now lie detached and removed 
i without difficulty. After the uterine cavity has been douched 
1 and bleeding checked in the manner described. 'above, the 
x.gi. % • 42 
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incisions are dosed with catgut stitches. The uterine incisib^ 
can be brought well into view by drawing down the cervix* 
with two pairs of vnlsellum forceps, while an assistant pushes 
‘down the uterus from above. Lastly, the edges of the 
•vaginal incision are closed in the same manner. 

This operation is more severe and requires more operative 



Fig. 294.— Division of tho Anterior "Wall of the Cervix us high as 
the level of the Internal Os. The hag of waters is seen 
bulging through the internal os ; the foetus is represented in 
outline. (The fivtal outline is°too large'for the period— 

• throe to six months.) 

< ' . ■ - 

1 L 

'experience than that described above. It is precisely the 
same procedure as that practised by gynaecologists in 
removing fibroid polypi too large to pass through the un¬ 
divided cervical canal. 

Slow Methods.—These methods differ from that just 
described, inasmuch as they aim at exciting the uterus to 
throw off iW contents bjP a* process similar to that of spon- 






INDUCTION OF ABORTION 


65f> 


■ J^ancous abortion. It is in many cases exceedingly difficult 
• to c.tcito effective uterine contractions •; considerable delay . 
and repeated manipulations are then required, and in the 
end some operative procedure may be necessary to terminate 
% the process. Thus the danger of the occurrence of septic 
infection is much increased. 

(1) The mom branes maybe r up t urg.d by the sound-twid 
(JflataJtiqn b(*gun by the use of a lamij&rjflu ton t. Rupturyig 
the membranes will not start labour jiains unless it leads to 
1 if free escape of liquor amnii ; a gradual escape may con¬ 
tinue for several days without any sign of labour com- 



Pro. 2 \lo. — Small 1 Lydrostutio Dilator ini la ted with Fluid. 

mcncing. Tents are useful in softening the cervical tissues^ 
and producing a slight amount of dilatation, but are not? 
effective agents for exciting uteriro contractions. 

(2) A better piethod the^use of the pmq]| 
bag shown in Fig. 295 ; if the cervix is completely closed 
sufficient enlargement can be produced by tbe^preliminat^ 
use of a tent, or by using uterine djjators. The instru¬ 
ment consists of a thin*rubier bag tied over the end of 
a gum-eJastic catheter. When dellated, it can be pi«shec| 
through the internal os on the catheter without difficulty. 
It can be sterilised by boiling before being introduced, and 
inflated by injecting a measured quantity of sterilised, water 
into it after jjitX’oductiog. It thenji^s, a% shown in Fig. 296, 
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in the lower pole of the uterine cavity. It Is better not «t<3^ • 
rupture the membranes before using this dilator, as a much • 
more definite increase in intra-uterine tension can then be 
obtained. The bag acts in Ihe same manner as the larger 
appliance of Ohampetier dc Hibes (see p. (103). Graduated 



' *Fig. 200.- -Thn sinnll Hydrostatic Tin position in the Uterus. 


siz«ps can be obtained, and when one bag lias been expelled 
its tho cervix dilates, another can he introduced. 

As soon as regular extractions, set in the ease may be 
managed as one of spontaneous abortion. 

During the third three months.—During this period the 
large size of thp feetiu and the comparative density of its 
bony tissues, render the evacuation of the uterus a much 
longer and "more complicated process. It i*. advisable, in 
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v aH })iit cases of the greatest urgency, to proceed by methods 
1 designed to excite the process of labour, whifeh is then con¬ 
ducted upon general principles, and in many cases may pro¬ 
ceed to a natural termination without further interference. 
In the presence of maternal complications which admit of 
no delay, such as eclampsia and certain cases of ante-partiim 
haemorrhage, forcible methods of rapid delivery per ixiginam 
may J>c adopted {accouchement force), or the classical opeti¬ 
tion of Ciesarean section may be practised. 

* Tim methods applicable to this period will now be 
described in turn, and the conditions indicated for which 
each is suitable. . 

liupflU't of (fit i) ItmOmnoi. - If Ihirs piucudim* is >,o curried 
out as to lead to the escape of a large quantity of liquor 
amnii. labour follows rapidly' as a rule. Tin* slow escape of a 
small amount of lluid # inay not provoke labour for several 
days. Lo>s of a considerable, proportion of the liquor, 
amnii has a very unfavourable inHucnce on the course of 
labour (sce # p. doll), while the opening up of the amnkrtie 
sac permits of an ascending infection reaching the uterus from 
the vagina. These two objections have* led to other methods 
being preferred to this one in the majority of cases. In 
severe* iristaiice*ioXiiydiamnios it is, however, the method of 
choice, and ofTeT’s obvious advantages. 

Jnfra-utcrine Bougie f Krause's method). -This procedure 
consists in the introduction of one or more steiiliscii*gum- 
ejastie bougies into the utertis, between the inciuj^Lura and 
the uterine wall ; it is a very simple method, and require* 
only care and surgical cleanliness in its performance. The 
maternal passages must be healthy, and should ho previously 
sterilised, as far as possible, by* repeated douching. The* 
observance of shicl antiseptic precautions is facilitated by 
introducing the bougies under amothesia. The bougies can 
be sterilised by boiling thejn for ten minutes 4 a (onvcnjpnt 
1 plan is to jilace three or four bougies in a glass catheter tirtTc 
furnished with a rubber stappqr .and an outer metal case. 
The tube containing the bougies is placed unstopjierqjl in a 
steriliser and boiled along with the rubber stopper. TlTe 
tube can then be removed, and the Kibber,stopper inserted 
with the tube full of the boiled water, without exposing or 
touching the bougies. f In this*wa^ sterilised bougies can be 
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carried in the instrument bag with safety (Fig. 297). Boiling, 4 
has the practical disadvantage of making the bougifcs so *' 
pliable that it is. difficult to introduce them. This may be 
overcome by using a stiletto when passing them. Or, as an 
alternative to boiling, the bougies may be immersed for an 
h o ur pi. 1 m 50.0..formalin solution. This solution does not 
roughen and corrode the gum elastic material as do carbolic 
aiyd and the mercurial solutions. The usual size employed is 

but larger sizes up to No. can be used 
with safety. The introduction of the bougie will be facili¬ 
tated by placing the patient on her back with the legs 
acutely flexed—the r modified lithotomy position. After . 
disinfection of the vulva and vagina, and the hands, the 
cervix is exposed with Sim’s speculum, seized with vulfielluffi 
forceps, and carefully swabbed with tincture of iodine ; 
the point of the bougie is then guided directly into the cervix, 



FlO. 297.- -Glass Tube, Ihibber Stopper, and Metal for carrying 

Stciilised Hougius. 


and pushed up to the level of the internal* os. The point 
is Jhen directed towards the uteryic wall and the bougie 
alqwfy purihpd up into the uterus. The length of the bougie 
which can thus be passed depends of course on the size of the 
uterus— i. e. the period o*f pregnancy ; at or near term only 
about one inch will remain below the os externum. It is 
well to introduce a second bougie by the side of the first . The 
vagina should then be lightly plugged with iodoform gauze. 
Sometimes a little bleeding occurs^ndieating that the edge 
of the placenta has been reached ; this does no harm. The 
Ixyigie is bfteu pushed through Jthe membranes ; but when 
this happens only a moderate amount of liquor amnii 
escape# if the puncture i^ above the level of the internal os. 
If ai\y.resistance to the advance of the bougie is wet with, 
the placenta may be in the way or the.membranes adherent; 
the bougie should then be withdrawn, and re-introduced in 
a different direction. 

This procedure invari^bfy provokes labout, but the time 
i • ‘*»• 1 n* 
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• df-onset of labour pains is very variable. If the bougie is . 

• mad cp to perforate the membranes so that a certain amount 
of fluid escapes the effect is more rapidly produced. It is, 
in common use at Queen Charlotte’s Hospital, where it is 
found that the average interval between the introduction of 
tho bougie and the delivery of the child is .seventy-five 

-hours ; occasionally labour may be completed in twelve 
hours,, but vases have now and then occurred in whigh 
eight to ten days have elapsed. Even if labour pains do 
■ nbt, come on, a little dilatation of the cervix sufficient to 
admit one or two fingers is usually produced in twenty-four 
to forty-eight hours. The, bougies should not be rej^qyed 
when the pains begin, for this may cause labour to cease; 

away spontaneously with the after-birth. If 
there is. no sign of the commencement of labour in twenty- 
four hours, anuthcr bougio should be introduced at the 
opposite side ; a fourth may be put in after a further * 
twenty-four hours if required. A better plan is to rupture* 
the membranes when the cervix has been softened and) 
dilated sufficiently to introduce two fingers, and introduce' 
the small de Ribes’s bag. 

Krause’s method is simple and easy, and is accordingly 
well suited for general use. If due attention is paid to 
surgical cleanliness, bougies may remain for several days in 
the^ uterus and no harm will result. They usually become 
very soft after forty-cigJit tours’ maceration in the uiterus. 
If the membranes are accidentally ruptured during their 
introduction, it is little if any disadvantage if the opening so 
made is above tfle cervix ; for the escape of fluid through this 
valvular opening is slow, and a small bag of waters is formed 
notwithstanding. Tho disadvantage of the method is the < 

* 0 .when^labour v w;Ul, begin..Cifflively. 

Hydrostatic bilators .—Dilatation of the cervix by the 
introduction into the uterufj of rubber or silk bags* £^nd tl^pir 

• forcible distension with water, is a method whlcji has beefi 

much in vogue for many ye^rs^ .The* small bags used for 
inducing abortion have been already described ; only one 
other need be referred to—viz., that of Champetier daRihes ': 
the principles upon which its action is based yull become clear 
when the instrument and the method of using it have been 
described. - * * 



664 


OBSTETRIC OPERATIONS 


« 

De Ribca’s dilator is a curved pyriform bag, cylindrical • 
on transverse section, and made of strong silk, covered with' 
indiantbbcr or gutta-percha (Fig. 208) ; it is therefore * 
impervious and inelastic, it preserves its shape, when dis¬ 
tended, and can be sterilised by boiling. The broad upper 
end measures, when fully distended in the two sizes usually 
supplied commercially, 4.1 inches and 3J inches in diameter ; 
tjie curve enables it to ISTaccurately in the axir of ibc pelvic 
canal. When in position the broad end lies in the lower 
uterine segment, above the level of the pelvic brim, the lo\Ver 1 
end protrudes from the vulva (Pig. 200). To this end is 
attached a rubber tphe. through which fluid can be pumped 



° Cw " ‘i'»J i moon 
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Fie. 208.-- Clmiupcticr <1<; 1 !ycli*i»st;iti«* ling. 


into the bag, and a taj) fo retain it there. It is not advisable 
to distend the hag to its utmost capacity 'with water, as it 
then becomes very rigid ; it is sufficient to introduce into 
the larger size about fou^teei)jj\yiyps, into the smaller about 
elevetu.Qniice.s. It cannot be passed through the undilated 
cervix ; if the cervix admits'one finger, the bag can be intro¬ 
duced piwler o an anaesthetic; if it admits two fingers, an 
NLuassthetic is not always required, but it is of advantage in 
allowing greater attention to /mtiapptie details. Therefore, 
when used to induce labour, it may be necessary to dilate the 
cervix partially by some other method, such as the use of 
graduated metal dilators, for which an anaesthetic is of 
course always necessary. 

The bag'must first be sterilised by boiling f#»r ten minutes ; 
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• jf should be filled with water and the tap left open before 
•being* placed in the steriliser, so that the boiling water can 

* circulate through it and sterilise it both inside and out. 
Then it is immersed in a solution of 1-4,000 biniodidc of 

^ mercury if not used immediately. The genital passage's must- 
be douched and swabbed, and the operator's hands carefully 


Pm. 

sterilised. The bag is then rolled up into # the* smallest ! 
• possible bulk and held in a pair of sterilised fore(*pg ; special* 
forceps may be oblained.with t curv^d bfades (Fig. 300), but 
an ordinary pair of ovum forceps will serve the purpose 
equally well. Two fingers of the left hand are used to guide? 
the forceps into the cervical canal, and the b^oad bate of the 
bag is then pushed up well above the level of the internal os. 
tTlic forceps is then withdrawn, and boracic lolioh (Mn 4((), 

■ * * * *" i ■ 
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or boiled water, pumped into the bag with a syringe ; .the* 

capacity of the bag should have been previously mea*3urea,» 

and a quantity of fluid -less than that required to fill it • 

entirely should be injected. If the bag has not been pushed 

, far enough into the cervix, it will escape into the vagina as 

it becomes distended ; if the broad end lies above the internal 

} os, its shape will prevent its escape in this manner. 

De Ribes’s bag, as a rule, is jntrodiiced betWlffJLJ&P 
fflejabrmea.jm dJjtC,Atomu^yall; when distended it there- 
fore causes extensive separation of the membranes from the '■ 
Wtlll of the lower uterine segment. If, however, while 
introducing it thp membranes should bo accidentally 
ruptured, no harm will follow, for the distended bag prevents 
escape of the liquor atnuii. An important exception to this 
; rule is the ease of placenta prajvia ; here the membranes 



should first be ruptured and.thc^p^^ 

, t ^|itf amniot.ic sac , otherwise distension of the bag will cause 
j extensive separation of the placenta, which not only increases 
\ the risk of haemorrhage, but also prejudices the survival of 
l the child by diminishing its sources of aeration and nutrition. 

The normal mechanism of labour is closely imitated by 
the action of de Ribe*'s bag. Its curved conical shape 
corresponds to the shape of the dilating cervix and lower 
uterine segment, while it s‘fluid consistence resembles that 
qf the nbrmal dilator—the ba£ of waters. When the mem- 
^branes h^i^e ruptured, escape of liquor amnii is prevented 1 
by it. Its action ctepeqd^ u$on its exciting uterine contrac¬ 
tions, by which it is driven gradually down through the 
• cervix, distending it as it passes. When the pains excited 
by it are feeble, dilatation can be assisted by traction on 
the lower ,§nd of the bag. Traction may be applied inter¬ 
mittently *by pulling dtfritfg the pains, or continuously by 
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^attaching a. weight of two to four pounds to the end of the ; 1 
PubbcMube and carrying it over the foot of the bed. IJlti- 

• mately the whole cervical canal is stretched to the diameter 
of the broad end, and any intra-uterine manipulation 
required to deliver the child can therefore be immediately . 
undertaken. When the broad end has been driven out of 
the cervix the contents may be allowed to escape and the 
bag is tjien withdrawn. Often the uterine pains excited by 
it are so strong that natural delivery is quickly effected 

• after dilatation, when the pelvis is of normal size. Some-’ 
times, however, the pains rapidly cease when the dilator has 
been expelled into the vagina. In some fare cases pains are 
not excited by the bag at all, although with the help of trac¬ 
tion it may dilate the cervix. 

The time occupied by this method in fully dilating the 
cervix varies ; when employed to excite labour it takes, 
oil an average, from jjg&lxc.to to obtain 

full dilatation ; if labour is already in progress dilatation 
may be completed by its use in from half an hour to two 

tours. 

Two objections to the use of de Ribes’s bag must be 
noticed, hi the first place, there is no doubt that its 
presence in the lower uterine segment displaces the present¬ 
ing part and may thus’disturb a favourablo presen tation . 
This objection is, however, unimportant, for after the bag, 
has done its work the concision of the passages allow.* of 
the easy correction of any* unfavourable presentation. 
The occasional occurrence of rupture *of the uterus when the 
bag has been usbd in cases of placenta prcevia has been 
already referred to. 

In inducing premature labour igith de Ribes’s bag the 
larger size is usually unnecessary ; and it must be recollected 
that .when the pelvic brim.Vmu£b contracted there wilL-not 
be room in the conjugate for the Jaeger,.size. # De* Ribes’^' 
*bag is too large to be used for the induction of abortion, the* 
Small rubber Jiags previously cjpscyiped f)cing preferable for 
this purpose. 

Dilatation by Branched Metal Dilators .— This method, 
introduced by Bossi in 1887, has bean described in pre¬ 
vious editions, but extended experience of its use has 
been unfavourable, and it is ntow*.regarded as too dan- 
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innovation to apply the term Caesarean Section to incfisipif 
of the uterus at a time when the child is non-viable, a‘nd it 
better to restrict the name of Vaginal Oa'sarean Section to* 
the operation just described. 

Accoudi .eJtjL^i jQrce .—This procedure is^ defined by Munro 
Kerr as ‘ rapid and forcible enlargement of the cervical 
canal and immediate extraction of the child.’ It therefore 
includes the methods of di git al dilatation, dilatation with the 
brajlfib.Qd.,dij4tatQ!rs ,of JJossi, &o., and vaginal. Caesarean 

ggetion. These are all operations of great gravity, and aro * 
attended by risks of serious injury to the maternal passages, 
and a correspondingly high maternal mortality. Further,- 
thftvojuiflnf-. be zpaclaysc-pf.whejut.pci}viecontraction i s present, 
itilisudesired alsg. tp_ save .the.lifc^of fckp child. By British 
obstetricians these methods are seldom employed. Cases in 
which the immediate evacuat ion of vhe uterus becomes neces¬ 
sary owing to some urgent maternal complication arc by 
jpreference dealt with by the classical operation of Caesarean 
! section. In comparison with the procedures, classed under! 
AccovcMment force , Caesarean section is simpler, requires!? 
less technical skill, is equally expeditious, and is applicable^ 
to all conditions. 

General Considerations .—Slow methods of induction are 
i suitable for non-urgent indications, such as pelvic .con¬ 
traction, albuminuria and nephritis, chorea, heart disease, 

, &cV Cases of antc-partum haemorrhage, with the exception 
.of, the concealed accidental form, may also be dealt with 
. by these methods. The simplest is the intra uterine bougie 
method of Krause ; the sole disadvantage attending it is 
the delay which often occurs in the establishment of effective 
uterine contractions. This delay may be greatly shortened 
by removing the bougies and introducing the smaller de 
Ribes's bag as soon as sufficient dilatation of the cervix to 
allow of thio being easily dope is produced ; this usually 
^occurs in twenty-four to forty-eight hours, even if labour is 
not actually excited. • .• * * 

J)&Rihps^s*feag k the best method to employ to provoke 
‘ labour in cases of placenta prapyia ; if the cervix is insuffi¬ 
ciently dilated the small hydrostatic dilator (Fig. 295) may 
first be used, in order to produce sufficient dilatation to 
allow of the'mtroductiqd pf the larger bag. 41 
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• • 

• Vernon consists in altering the presentation of the foetus .. 
in the uterus ; this may be done in order to correct an 
unfavourable presentation, or for other purposes which will 

*be referred to below. As a rule the breech is made to present 
(podalic version), sometimes, however, it is the head (cephalic 
version) 4 The; conditions under which it may be desirably 
to change the presentation are various, and this is true also 

• of "the purposes which it is intended to effect. 

(1) In transverse cases it is essential that the presenta¬ 
tion should be changed (see p. 382) ; befpre labour, cepha lic 
version is to bo recommended; during labour, ppdflli c " 
version, followed by pulling down a log. 

(2) In bre ech presentations seen before labour or early 
in labour c epha lic version should be performed if the patient 
is a primipara. 

(3) In prow presentations seen early in labour poda lic 
version is indicated. 

(4) In placenta pifevia podalic version is extensively , 
employed, partly as a means of immediately controlling 
haemorrhage, partly to expedite delivery. 

(5) In proJ ap.se o f the cor d podalic version may lie / 
performed if the 4iead fs not engaged, to relieve the cord 
from the risk of compression by the head. 

(()) In eases of pelvic contraction of the flat variety And 
of medium degree, prophylactic podali c version may be 
employed, as some authorities believe that flic passage of 
the after-coming head is easier in this kiud of pelvis than the 
forc-coming head. 

(7) When the cervix is,tl,»rec,-fo 

pf ji orma] sjze, p oda lic version may be practised as a method 
of immediate delivery when th& is indicated by maternal 
complications or by foetal distress. d 1 ( 

* Version may be performed by external (Abdominal)' 
manipulations alone, by internal, ^manipulations alone, or 
by combined internal and external manipulations ; tjiese 
methods are respectively termed external, internal, "and 
combined or bi-polar version. , v 

External Version.—The foetus in utero can be turned by 
abdominal manipulation^ liquor 
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atjmii, iM.ho ulen.is is not contracting frequently and j) >yvi*r> s -. 
fully, andjMthe abdominal walls are lax. The time /or ifi* 
performance is therefore before labour sets in. or very early * 
in labour ; it is much easier in a multipara than in a primi- 
gravida. Full surgical anesthesia is required if strong and 
frequent labour pains are present. It is the method of choice. 
fiti aJl cases of mentation .sce^i^foxeJahftur ; 



Fig. 301.—Kxternnl Version in Breech Presentation. Fir*! Ktagp. The 
hands are locating the j« sition of Ihe head ; the head and brooch arc 
to bo pushed aside in opposite directions, as shown by the arrows. 

* 

if, is also useful in breech presentations occurring in a 
'• primipaj^i Und first seen befqre labour. In both of these* 
instances cephalic version should be performed— i.e. the 
jhcad should be made to present. It may also be,made use 
of in placenta praevia at the beginning of. the first stage, as a 
'preliminary to^ pulling down a leg into the cervix. 

(a) Head or'Breech Presentation .—The patient should lie 
on her back with the shoulders slightly raised and the knees 
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«lW«d, the abdomen being completely uncovered. The 
^)ositi<in of the Head should first be located ; it will usually 
• be found in a breech presentation distinctly to one side of 
the mid-line (Fig. 301). The breech will be-found as a rule 
lying abo.ve the brim ; if labour is in progress and the mem* 
*branes have ruptured it may be engaged. ... ; .'v 

The first stage consists, in applying pressure Jp the. h0»d} 
, and to the breech with the hand in opposite directions, so BBy 



b’lO. :HV2. - External Version. The prosontaf ion is transvorso, the first 

stafro having been eoT^ploted. 


to push the headMowu towards the pelvis and the breech 
upwards upon the opposite side of the utcrus # towards the 
•fundus (Fig. 301). The effect of this movemenUis to make 
the presentation transverse, y the # ab<lf>ininal walls are lax 
as in a mgltipara, and the patient is not in labour, this stage 
is very readily carried out ; in the case of 4 primipara,# 
if labour is in progress, eonsiderabbi difficulty may be 
encountered, and it may be necessary to give an anaesthetic. 

The second tftage cont inues t he •movement -bd^un in the 
E ~ “ - - - 43 
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first until the head has been brought over the pelvic jbrint 
and the brcjech pushed up to the fundus *(Fig. 303). Tft® 
head must now be carefully adjusted in the brim and the* 
long.ax ia^f .ihe.f ratal trunk made, to correspond, witJutho 
long axis of the uterus. Unless this point receives careful 

y. r- - .. rzfJKi '. e -\r *- I 

attention recurrence of the displacement will almost cer* 
tainly take place. 

The third nthge consists first injmsliing 1 lie head down into 
'Umhxim as low r as possible by grasping it with the two hands 
(Fig. 304). Finally, steady, pressure is made upon the fundus 



Fig. 303.— Kiiernal Version. Second St.ige. Thn lie of tlie fcotius ha« 
been made longitudinal ami the bond is being adjusted ovor the pelvic 
brim, while the breech is being pushed into the bid-line at the fundus. 

§ 

SO as to push the whole fcetul body as low down in the abdo¬ 
men as possible. This has the effect of flexing the spine and 
the head, the object being cio restore the normal attitude of 
general t flexion as nearly as possible, for this attitude may 
Kave been + disturbed by the pluvious manipulations. , 

(t) Tr ynSv erse, Prerentation. —When a transverse presenta- 
tion is met with, the ^possibility* of the pelvis being con¬ 
tracted must always be borne irijnind, and careful measure¬ 
ments musf He taken. If the degree of contraction is com- 
' patible with delivery per vaginam , podalic version may be 
performed, it the pelvis is, flattened. The ( position of the 
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-Jie&d should be carefully located, and the operation is' then 

performed in the manner above described, except that the;, . 
• head is pushed upwards. . ' 

After correction by external version the original presenta-^ 
tion is apt to recur. In transverse presentations and 14 t 
‘placenta praevia podalic is preferable to cephalic version, add .. 
if labour has begun the membranes may bo ruptured and-a« 
loot pulled doy r n into the vagina. .This effectually provents; 



Fin. 304.— Lixternal Version, 'l'hinl Stngo. The head is being pushed 
down into tho pelvie hrim.a vortex presentation having boen produced. 

recurrence of tho displacement. If cephalic version has*been 
performed for bfceoh prt\senfjflion before labour, great 
difficulty may be encounlored in keeping the head in the 
•pelvis, and the operation ffiay have to be repeated. 
labour ha^ begun, a thickly folded to we If nay be lai& on s&fih< 
side. of tip*, uterus and a tight bincler applied over aH$~ 1 ° 
in maintaining the corrected presentation* . * 
Internal Version.—This operation cijnsists in introducing 
the hand into the uterine cavity, seizing the feet, and turning 
the child so as bring down the pelvic extremity ; under 

•• \ . 48—a 
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urgent conditions this is followed by immediate extraotitme 
but if the circumstances permit, time should be allowed tot- 
natural delivery to take place as in the management of a* 
breech labour. Internal version is a very old obstetric pro- 



Fio. 305.'—-Effect of seizing thcv-liowcr T.fg in turning a 
Transverse lVesentalion ; the hack is rotated to the 
^ front. (Furabuiuf and Varnier.) 


cedure, and was described and practised by Hippocrates ; 
later writers upon obstetrics also have practically all de¬ 
scribed it ( (Celsus, Galen, Amhroise Pare, Baudelocque, 
Smellie), so that it Jias probably been in unbroken use for 
two thou sand*'years. The earlier records of the operation 
show that* it was then usfe&to bring down tfye head (cephalic 
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■Version) ; withiiLJrecent times it. has been employed .only as 
# hniotjTpd of .pud. alio _ vers ion. Tin's method of version differs 
from the others in providing not only for changing the 
presentation, but also for immediately delivering the child. 



Kio. .'MMJ.—Kffoctnf seizing tlfb Lovu»r Login lurnin„ a. Trims- 
vcrso Prcspututicm. (IfVtralxouf Varuier.) 


Tlie operation is by no means devoid of risk, and shouliihot 
be performed except under perfectly clear indications. •= It 
is absolutely conlja-iinlicated,hy ; 

and whenever ^me^tiine.has lapsed Mince ruptjue.of^the 
ijyjpibxa^ps it # sAould noj be attempted up less the mobility 
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of the foetus is good, and the hand canJbe introduced.wither tf 
force into tKb uterus. When the fmluajULdfi ad. craufotomy # 
should always be preferred. VlfljfiSg 

i^ leastJ&J iuohes, -version is an 

misuiliible method of delivering a liviug child in a pelvis,, 



Pro. 307.—lOffeifc of seizing the Upper Leg in turning a 
Tranavcrso" Presentation ; the Wok is refuted posteriorly. 
c (Faruboeuf and Varnier.) 

it should be* 
’e Called for, 


and.the manipulations must be carried out with ^entleifess 
and deliberation ; only in this way can the risks of sepsis and 
ruptilre of the*uteruS be reduced to a minimum. The most 




hnckin all degrees o£ generally p.ftqt.rn^Wjpd_vig 
avoided. The strictest‘a* ti^ptic* precautions a 
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Unr u ffturod ; but, when half dilated,-the cervix can first 
*bcTsti^tched to the required ex teat by the digital method, 
under anaesthesia. 

The most important part of the procedure consists in 



Fig. 30H.—Effect of seizing the Upper Ix>g*in turning a 
Transverse Presentation. (Furubipuf ami Varnior.* # 

* • ■ . • , 

seizing an d pulli n g dpwr^ a foa t ^ is usually better to pull j 
down one foot only and complete the extraction as a*half ’ 
breech. In cases where rapidity is desired botl* feet may bo 
pulled down at the same time, or the«econ<l niay be sought 
for after the first has been pulled down. 

The first point requiring attehtijm is that 




080 OBSTETRIC! OPERATIONS 

* [<CixJ.Q£-.tke. loot. The great mobility of «th\ * 

thumb is of course distinctive of the hand ; but it is not 1 
always easy to recognise this when, for example, Iho limb *' 



Uiu. f 309.j-Effcet of sowing the Upper Leg in turning u 
Transverse Presentation. (Farobceuf and Varnior.) 


« c * 

can Only be reached with the finger tips. As Alunro Korr 
has pointed out, the most distinctive part of the foot is the 
4 heel, which can be recognised by one finger, and serves 
absolutely to distinguish it from the hand. If this point 
cannot be made out, the {ingers should be pa&sed up to the 
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• • 

• Jftutlnckg and drawn down the thigh and leg until the foot is#;' 

• reached. • 

Tlie next point is the yhpiyo of ^ which is important, 
inasmuch as although either will do, extraction is greatly 
facilitated by selecting the proper foot. The principle 
governing tjie choice is 

i which, when drawn down, will cause the back of the child 
\ to ro tate, forwards : if the wrong one is seized the bagk 
will rotate .backwards. The rule is that in tcattsverse 
I ifresentations, when the position is dorso-anterior^the 
i lower foot, should be pulled down, when, <lprso-p(>st£j;ipr, 
llie »H»p«ir.,fo«)t. From Figures 305 to. 309 it will b< seen 
that the direction in which the trunk rotates is controlled 
by the choice of a foot when one only is pulled down. 

As the delivery of a breech presentation is much easier 
when anterior rotation* of the back .occurs, it is impor¬ 
tant that the proper foot should be pulled down. InJifad ^ 
presentations the choice of a foot is unimportant, as dorso- 
anterior positions necessarily become' dorso-posterior after 
turning. In seeking the proper foot it must he recollected that 
in the normal fee*till attitude the legs are often crossed ; in a. 
transverse presentation it accordingly follows that the foot) 
first encountered is not necessarily that of the lower limb, Iq 
order to be sure fhe finger^inust ho passed up to the buttocks 
and the desired foot found by following down the thigh. 

Preliminaries.--- An an^stlic lic. should always be^ ad¬ 
ministered, for should the piftient.movc unexpectedly while 
the operator's hand is in the uterus the risks of rupture are 
considerable. The blad der should be emptied by catheter. 
The position of the hack and head of the child should bo 
carefully localised by abdominal «nd vaginal examination, • 
and the foetal heart auscultated. The approximate.size of 
the pelvis and ol the foetus must also be estimated. The, 
patient may be placed in either the .litho tomy position # or 
the ordinary lateral posture; in the latter* lpss assi»t- 
anco is acquired by the operator* /The? operator, after care¬ 
fully disinfecting his hands and forearms, should put^on a 
paii- of previously boiled rubber gloves ; the vulva should be 
shaved, and the vulva and vagina ckansec^ with soap, and # 
then swabbed with an antiseptic solution (biniodide of 
mercury 1 in h,000, or lysol 5j- to jy.). * • . 
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Steps of the Operation. —(o) When the ^presentation • is^' 
trtQn&vexse .—When the head lies-, to the. .right tho p#fcie»t ' 
should be placed side, with the buttocks over the 

edge of the bed, the operator, using his..,right hand for the 
internal manipulations, as thi$ hand can be more easily 
directed to the left side of the uterus where the foot are lying 
(Fig. 310). When tho head lies to the left side, the patient 



Flo. niO.—Internal Version for Transverse fivs^utatwii; introducing the 

hand into the uterus. (Alter Nagol.) 

c should be placed on her, right, the operator using his left 
hand. 

.. (1) The hand should be passed into the vulva with the 

• fillers arid thumb bent into the c sliape of a cone (Fig. 258) ; 
th3 direction to be taken^s at first upwards and backwards 
(axis of outlet), gradually.c anging to upwards and forwards 
(axis’of brim). - • o 

e (2) The hand shauld not enter the uterus until the strong 
contractions ancj expulsive efforts excited by its introduction 
infc.0 the vagina have passed a\^ay. 

(3) In detso-anteripr Jpofeitions the hand°should follow 
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fctbfe curve of the lower buttock and thigh until the lower 
can he reached, the external hand raising th^ pelvic pole of 
the foetus so as to render it more accessible (Fig. 311). 

(4) In cjorso-posterior positions the hand should bo 
passed over't'Kc ventral aspect of the feetus, so as to reach 

the wpm fcot. aided by the external hand. The effect of 

seizing the upper foot will be to rotate the trunk so as to 



I'm. Jill.—luternnl Version forTrnn.svovso I'rer-cntation ; seizingtho 

lower foot. (Aft#r Nagel.) 


bring the back'forwards and "convert the presentation into 
an anterior breech. 9 . 

(5) When the foot has been seized, it should be drawn 
rgently^lown into the vt^ina 3 «thg l^eadTooing at the same time 
• pushed*up towards the fundus by the external hand or*by an 
assistant (Fig. 312). The patient may; now b$ placed in the 
dorsal position (as in the figure), of delivery may be com- # 
pleted without change of position. Extraction is usually 
. easier in the^iorsal position. * * ’ * * 
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((») These manipulations should as far as possible be# 
made during flic intervals of the cun 1 tractions, the internal 
hand making no advance during the pains, but being held 
flattened over (he body of the child. 

(7) The next step is the cxt,ra,cUou ^f thp child. This 



Via. 3J2.—Internal Version : pulling the leg down through 
4 the. vulva, mul pushing the head upwards with the* 

, other hand. (Alter Nagel.) 

' , . e . 

must be earned out in the manner already described in the 
management cf a breech labour (see p. 308). The risks of 
the arms becoming extended are great, for the attitude of the 
foetus is necessarily disturbed in turning. Sometimes in' 
.transverse cases an jjrm JWy be found prolapsed before 
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Version has been commenced. A loop of gauze bandage 
should then be passed over the wrist, and sufficient traction 
made upon it to prevent this arm from being carried up into 
the uterus as the child’s body is turned. If the other arm 
should Jiccome extended it will bo brought down much more 
easily thanjf both were extended. jSieady pressure on the 
fundus should be kept up by an assistant during extraction. 



Fig. 3ltf.— IntcruiJ Winion lor Vortex lVc*ontnti«>n ; infvmluoiu^ the hand 

ink) the uterus. (After Nu^el.) 


(5) After the delivery of the after-birth an antiseptic. 

Ultra- uterine douche should always he given. —. 

(6) Owing t<T the risks of fofelal asphyxia, preparations for 
jtj^o resuscitation of the infant should be made. • 

(h) When th<Uiead . present*.—In uu4-eugagpmerit of^iie 
hpad. iitthe pelvic biim^pi-oj^pse of thw cord, in eases of aufce- 
partun^ haemorrhage, or in presentation of the face or*brow. 
internal version of a head presentation drying labour 4s 
sometimes called for. Whenever possible ft is preferable to* 
turn by the external method, and then pull down the legs 

(p. 501). When the back Het* to the right* the patient. 

• # •« • * 
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should be placed upon her left side, the operator using his . 
right hand ; when the back lies to the left, she should be”, 
placed upon her right side, the operator using his left hand 
(Fig. 313). The steps of the operation are the same as in a 
transverse presentation, the hand being always passed along 
the ventral aspect of the foetus ; it does not matter in this 
case which foot is seized in turning. When the hand enters 
the 'uterus the head is necessarily pushed to one side, thus 
facilitating its displacement upwards by the external hand 
later on. It is more difficult to turn a head than a trans¬ 
verse presentation, as the long - axis of the foetus must be 
' made to cross the transverse axis of the uterus. It follows 
{that this method of delivery in head presentation must not 
the attempted unless the conditions are quite favourable— 
land sufficient liquor amnii remains in the uterus to allow 
<free mobility to the presenting part.. 

Difficulties in Performing Internal Version.—Under 
favourable conditi&ns internal version is a simple and an easy 
operation ; but the extraction of the child after it has been 
turned may be comjflicated by thej^jqms extended. 

When the membranes have been ruptured for some time and 
the apjii4nt.of JUquoJC.^qinii remaining in the uterus is small, 
turning is both difficult and dangerous. It- is sometimes 


difficult to decide whether, in a given case, it is safe to make 
jptlie attempt or not. These difficulties are most often 
encofiltered in transverse presentations when the child is 
still alive. The presence of a ^J&S&qn j$pg 

lalways contra-indicalcs &ny attempt at version ; when the 
matural intermittent character of the uterine contractions has 
fbeen lost, or the uterus does not.become properly relaxed' 
fduring the intervals, the introduction of the haud, even under 
full anaesthesia, excites violent expulsive efforts which greatly 


impede the manipulations and increase the risks of rupture. 
Unless tli3 operator has had some previous experience of 
tufning, he -should not make tfie attempt when the con¬ 
ditions are not in all respects favourable. 

The which attend internal version are, clearly 

defined. there is the risk of : even if the 

• hand of the operator lt is protected by a sterilised rubber 
glove, the danger of carrying infective material from the 
f vulva into'Tthe* uterus remains. It is therefore important 
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that special precautions should be taken, the vulva being 
shaved, and both vulva and vagina carefully .cleansed with 
soap, followed by lysol or biniodide of mercury. Douching 
alone is quite inadequate. Secjcuxdly, there is the risk of 
rupture but except in the cases of difficulty just * 

Tenured to, Jins risk is remote Thirdly, version having been 
begun and the foetus partially turned, it may; be found 
impossible ip complete the operation owing to 
continuous retraction of the,.uterus. Fourthly, version 
having been completed, difficulty .ill..extracting,..the.saftar« 
comings.head and arms may.be met with, resulting...in 
the death of the child from asphyxia, or in injury, .to .j-ts 
limbs. 

Combined or Bi-polar Version. (Method of Braxton 
Hicks.)- During the first stage of labour, when the cervix 
is sufficiently dilated to admit one or two fingers, and-the 
membranes arc unruptured, or if ruptured, a large amount of 
liquor c anmii remains, it is possible tp turn without intro¬ 
ducing the liatid into the uterus. It. is evident lliat^in 
internal version both external and infernal manipulations 
are employed, and both poles of the foetus are displaced ; it 
might therefore also be accurately called combined or bi¬ 
polar version. The essential difference between internal 
version and fhe*>methrt'd now to he described is that, as in 
the latter -whole hand huiot introduced into4hea*Utfus, - 
it can be performed at an earlier stage of labour. It. is not 
frequently performed, for it.is more difficult than either of 
the other methods, special difficulty being met with in 
carrying the loffg axis of the foetus through the transverse 
axis of the uterus. In transverse it is easier than inj^Cl’tex. 
presentations. Bi-polar.version is only used to. produce a „ 
/breed) presentation. 

Preliminaries .—ThesS arc •’the same as for internal 

version," an anaesthetic, though not essential, is» of great 
. . f • 

assistance. * * 

Steps, (a) When tk% preqpntatfpn is transverse .—Either 

hand may be employed for the internal manipulations, the 

patient being in the dorsal or left lateral position. %•. * 

(1) The position of the head having bgen located, the • 

towards , 0& tte . JsfgL'&S* ; the «Ktemal hand 
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assists by pushing the head upwards towards the hyptf- r 
chondrium. - 

(2) The arm or some part of the trunk now lies over 
the internal os, and pushed into the iliac fossa on 
the same side, the head being simultaneously displaced 
upwards and towards the middle lino into the epigastric 


region. 


(,‘{) The brceeli or lower limbs now come within reach of 

the internal fingers ; the 
me*mbrancs are then rup¬ 
tured, and one foot pulled 
down into the vagina, while 
the head is pushed up to 
the fundus. The ease is 
then managed as a breech 
labour, delivery being left 
1 o nature. 

(h) When Ike head pre¬ 
sents. '(!) T|u< head is 
pushed upwards out of the 
brim, and then into the 
iliac fossa on, the side to 
which the. hack of the fad its 
lies { Fig. li 14) ; at the same 
time the breech is displaced 
downwards and to the op¬ 
posite side. 

(2) The presentation 
has now become transverse, 
or oblique, and the opera¬ 
tion is completed in the 
maimer just described. 

It is seldom necessary to 
t x adopt this difficult method 

of, version. Under most circumstances when it could be made 
use of it will be found* easier tq turn by the external .method, 
and having thus brought down the breech into the.brim, to 
pass two fingers into the cervix, rupture the membranes and 
pull down a leg. When, in cases of placenta prsevia it is 
desired to turn, external podalic version followed by imme¬ 
diate pulling down of a Jeg* is preferable to *he method of 



Kin. 414.—Hi-polar Version ; 
First Step in Head Presentation.- 
Placenta Pnovia. (Braxton llicks.) 
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«Graxton Hicks, inasmuch as it reduces the internal matiipu-'f 
' latipAs to a minimum. * •' 


\ '• Obstetric Forceps 

The construction of tlio modern obstetric forceps will he 
best understood by tracing the various phases through which 
the instrument has passed in its evolution. 

The earliest forceps to be publicly described was that of 
JPalfyn, a surgeon of the city of Ghent, in 1720. It consisted 



Fig. 315.—Different Patterns of (’hamberlen’s Forcops. 


of a pair of spoon-shaped blades with wooden handles ; the 
blades were applied to the sides o£the head, and the handles, 
tied firmly together so that the instrument could be used for*-* 
traction. Before this "periocf (seventeenth century), an 
instrument had been used in London by a farpily mi doctors, 
including at least three generations, named Chamberlgn ; 
the construction of their fo^ej^s jvas? however, maintained * 
as a strict family secret, and not until long after the death of 
the last of their line did the secret leak out* In ft 13 the 
three forceps represented in Fig. 315*were ijpund by accident* 
in an old chest in a house which one hundred years previously 
had belongechto the Chamber!dhs* and are believed to be the . 

«.M. . # * *44 


« 
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instruments with which they worked. These three forcbp* . 
were distinctly better than Palfyn’s ; they consisted cl a* 1 
pair of metal, spoon-shaped, fenestrated blades, united like 



a pair of scissors with a pin-joint, and having curved seissors- 
handlcs ; slight modifications in shape appear in the three 
forms, and in one a tape threaded through and around the 
blades replaces the pin-joint. They are composed of three 


a 



Piu. 317.—Straight Porcepn applied to the Hoad at the Brim (Schematic). 
„ (Milne Murray.) 

», l*. A\ih ufjirlvjr bum. C, ». I’lami ol pi-lvic brim, r, tl. Axis «>l pi'liic nutlet 
* '• e, r, f. Diroelioii of t ruction uiixln by forcpjw. 

i f a w ' 

parts : (1) the curved blade, (2) the lock or joint, and (3) the 
handle ; the curve, being designed to adapt the blades to 
" the foetal bead, i,s known as the fatal or cephalic curve. This 
is the only curve upon these early instruments ; viewed in 
profile, they are straight from end to end. 
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A forceps constructed upon this principle, and called the 
short or straight forceps, was used for some purposes until 



Fit;. .'US.—Obhtetiio Forceps, pluming Iho Cephalic and Pelvic 

Curves. (Kdgar.) 


comparatively recent •years, but lias now been generally 
abandoned (Fig. 316). 

T||« faults of tliis*forceps are easily demonstrated. The 
instrument js straight, but the pelvic canal, in which itjias 
to lie, is curved ; therefore, in grasping the foetal head at the 
brim , a central grip cannot he ob- 

■«*« a *** 

taint'd, for the instrument will seize 
the part of the head which lies behind 
the centre (Figi 317)* Jn occipito¬ 
anterior positions, traction thus 
applied to the sincipital ey.<l of the 
head would induce extension. And 
further, in making traction, a great 
deal of the fordb will be misapplied ; 
for while Die head must- travel down¬ 
wards and backwards in the line,of 
the axis of the brim (Fig. 317 a, b), 
the direction of*traetion exerfed by 
forceps is in a line (e, x, f) in¬ 
termediate between this and the 
axis o4 the outlet (c, d). £rgat 
deal o U force will therefore be lost, 
and the soft parts crushed which lie between the head and 
the pubes. The misdirection of iorcc i§ represented by* 
the ‘ angle of error,’ b, x, /. The application of this instru¬ 
ment to the bead in the pelvici chvfty is also open*to objection, • 

\ •" 44—2 • 



V j. :nq,—Tho Double 
tflofc (Unglisli) Lock, 
and thanks. • 
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for it cannot be mttde to travel in any part of the pelvic ai., s> 
without loss of much of the force applied. * x a 

The first observer who attempted to remedy the faull like 



Pie. 320. * I.»»ng or Curved Obstetric Forceps. 

the straight forceps was Levret, of Paris (1751), who curved 
the blades forwards, so that they would lie accurately in the 
curve of the pelvic canal (Fig. 920) : this second curve has 
become known as the maternal or pel me curne. Minor 



Via. 321.—Long Forceps applied to the Head at the iirim. 
t ( (Milno Murray.) 

* a, h. Axis uf poh ic brim. r, *. PfitiH of jiolvic bum. 

' r DiriHstioii of Imclion maile by friii*A(M, 9 

modifications were made about, the same period by a Scottish 
doctor practising in London ..named Smellie, who invented 
.the double-slot lock, npw used in all British forceps, and 
introduced between the blade and the lock a straight 
portion. 24 facheaJong. jttfflSfl, the shnnk wlvch increased 
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*1he length of the instrument so that the operator could lock 
s/to fit side the vulva when applied to the head at the brim 
, 319). The result of these alterations was thus to 
/igtlicn the forceps and add the pelvic curve. This instru-. 
/lent is now known as the fony or curvedJorcegs. As con¬ 
structed at* the present day it is made entirely of metal, so 
1 that it can be boiled. The total length of the instrument 
is ^in ches*: the cephalic curve of.the blade has a radius of 
j^jnehes, and allows a maximum separation in the centre of 
Jjjjjnches, with a minimum separation at the points of l inch ; 
the"pelvic curve has a radius of 7 inches. 

The great advantage of the pelv 4 ic gurve is that it enables 
the forceps to obtain a central grip of the head, which does 



Fig. 322.—Milng Murray’s Axis-traction Forceps. 


not disturb its attitude ; but as in the case of the straight 
forceps there is great misdirection of the line of traction 
(compare Figs* 317 and 321). The direction of traction 
exerted by the instrument is represented by a lino joining 
the handles with the centre of th<j fencstrum (Fig. 321 e, x,f) 9 
This line does not pass through the centre of the pelvis at alb 
but lies entirely in fron? of it Vhen the instrument is applied 
to the head at the brim ; its direction also jlivefges widely 
from the axis of the Brim. The misdirection^ of forejp is 
represented by the angle b, # • m 

The long forceps received a further important modifica¬ 
tion at the hands of Tarnier, ofrParis, in 1877.* This observer 
first introduced theprinciple of axis Iructdo?^ — i.e., he modified 
the instrument so that at whatever level the* head may lie, 
traction may be accurately afpjied to it in tfio axis of th^ 
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pelvis, thus enabling all the force exerted to be employed in 
the most advantageous manner. This he did by adapting,to 
the ordinary long forceps used in France a pair of curved 
metal rods bv which traction could be made, known as the 
axis-traction rods. There are a number of points of difference 
between the French and English obstetric, forceps which 
need not be described, but Tarnier's invention was applied 
in ^1880 to the English forceps by Sir Alexander Simpson. 


ti 



FlO. 323.—Axis-traction Forceps applied to the Head at. the Hrim. 

(Milno Mutiay.)*' 

a, 1. Axis of )n*l\n* brim cuiiKMrti with Iji>* i<f liiu-timi. 


Simpson’s instrument was*furthor modified and improved by 
Milne Murray. 4 

The axis-traction forceps of Milne Murray is shown in 
t Fig. 322. The traction rocls are attached by a slot at the 
base of the fenestnun on each side ; they are curved so as to 
lie in accurate contact with tlifc lower ends of the blades and 
the shanks*; opposite the lock they are curved away from the 
harviles, and connected together at their ends with an easily 
worked attachment. Vheprytspf the traction rods li« about 
inches from the handles. To the ends when united is 
attached* a transverse bar moving on a ball-and-socket joint, 
svith which traetjon can be made. As the handles of the 
blades are only used in applying the instrument, and are not 
.grasped when making tracfiiofl, a screw is atta«hed to them 



FORCEPS 


695 


0 

1'$ which the grip of the blades upon the head can be retained. 
. or .ii% is known as the ‘ fixation screw * ; it is Qot intended to 
bljioduce compression of the head, but simply to retain the 
| )0 iip of the blades when traction is being made. The handles 
CV( jemseJvcs are made much lighter than in the ordinary long 
(2j rceps, and may be conveniently distinguished as the 
•'application ’ handles, the transverse bar attached to the 
traction rods being culled the 4 traction * handle. The 



I'm. .J2t.--Axi6.-tiMotion Forceps j*ppli(‘<l to t.hc llesul in tho 
m iVilu'c t’nvity. (Simpson.) 

•W«.--Tlic line ill li.i* (ifin h ir|iM*'i*nli*\l n. little in hunt ol it. tm»* |M»<ilinn. 


traction rods and handle are detachable, and the whole 
instrument can bo sterilised by Coiling. m 

When this forceps Is apjJlied to tlie head at the brim, 
traction made with the traction handle will cause $hc head to 
descend in the axis of thd brim so long as tfm tractionfads 
are kept in contact with the shanks (.Nig. 324). The direction 
of the. force applied is represented, in all positions .of the 
instrument, by a straight line running frogi the "point .hf • 
application of the force (traction hfyidle) through the centre 
of the fcncstrum ; when the head is at the brim, this line 
coincides exactly with the axis of the brim (Fig. 323) ; when 
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the head is in the pelvic cavity, it coincides with the axisyn^ 
the cavity at the level occupied by the head (Fig. 324) - t-.eto 
line intermediate between the axis of the brim and the aid 
of the outlet. As long as the traction rods are kept in one 
tact with the shanks, the line of traction will always oc^e 
spond with the axis of that part of the pelvis iji whichl°ji 
head lies ; and in pulling the head through the pelvis tile 
application handles will be observed to incline more and 
mbre to the front as the head descends (see Figs. 332 and 333). 



¥ FlO. 325.— I'ajot'H Manu‘iiVio.' : * 

It follows that none of the force applied is wasted, for the 
‘angle of error (6, x. j) seen in the case of the short forceps and 
the ordinary long forceps has entirely disappeared (compare 
Figs. 317, f 321, and 323). 

Various attempts have been made to apply the principle 
of axis-traefdon in otter ways. (1) It is maintained that 
axis-traction can be madd whtli sufficient accuracy with the 
ordinary long forceps by the jnanceuvre of Pajot (Fig. 325). 
Jfhe right hand grasps tjie handles, making forward traction 

upon them ; the ‘left grasps the shanks above the lock and 

«« * 

.* The pse df lubber gjove^f^r the /orcepa operation ie*ty)lional. 
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* jnwkes backward traction upon that part of the instrument, 

• fony#ng a fulcrum between the two hands, upon which the 
blades will swing somewhat backwards when traction is 
being applied. It is clear that it will be impossible to obtain! 
even approximate accuracy of direction in this manner.! 
(2\ The sccofid method Is that of Neville (Fig. 320). Neville’s 
forceps differs from Milne Murray's in having but a single 
traction rod,*which is attached to the forceps just below r J;he, 
lock by a butterfly joint. The traction bar is differently 
jointed, but, like Milne Murray's, will move in all directions. 
The advantage possessed by this^ instrument is that it is 



Flo. 32l>.—Xcvillrfc Axis-tnii-trui Forceps. 


easier to apply than Milne Murray’s, but the direction of 
traction is probifbly not so accurate. * 

It must be recollected that the axis-traction forceps is 
designed to work in a pelvis of pormal shape : when the . 
pelvis is contracted so as to distort its axis many of the* 
advantages which the instrument possesses arc lost. This 
objection, of course, does not apply to its use in the^generally 
contracted pelvis. , , 

Mod#s of Action ofj Obsfcetyc # Fofl:eps.—The action pf 
the obstetric forceps is essentially that of making traotian ; m 
the blades also compress the head, but the amount Of com¬ 
pression should be only so much as is required to onsure a • 
firm grasp. When properl y v applied the possible degree of 
compression i« small, and is strtctjjr limited by Ihe cephalic . 
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curve of the instrument.' If the head is gripped transversely t1f ’ 
the bi-parietal diameter cannot be reduced below 3| iiiohes.# 
It is probable that prolonged compression of the head even * 
to this extent may cause a certain amount of injury to. the 
brain, for in such cases the child is often born in a condition 
of white asphyxia. But injury to the cranial jjones cannot * 
be produced by this grip if -the pelvis is normal. As we shall 
see, the usual grip obtained is transverse, or slightly oblique 
from before backwards. 

It is when the instrument is so applied as to take an • 
anteroposterior grip of Die head that there is the greatest 
risk of injury. Reduction of size in this plane is followed by 
a compensatory increase, in the vertical diameter— i.e., the 
distance between the vertex and the base is increased. The 
transverse (bi-parietal) diameter is not much affected. 

In occipito-posterior positions the forceps is sometimes 
__ used forcibly to rotate the head so as to bring the occiput 
forwards. r |his canrjot be done, however, without f risk of 
injury to the soft parts. , 

A lateral lever action may be exerted during traction by 
carrying the handles gently from side to side ; this sometimes 
aids extraction in a difficult, case. 

It is also clear that, when the head is In the grasp of the 
forceps, the lower parts of the bladcS will exercise a dilalirnj 
action upon the vulva immediately in advance of the head 

(Fig? 333). And lastly, the mere introduction of the blades 
often exerts a powerful excitnrd action upon the uterine 
contractions. * 

. The variety of obstetric forceps which \i*ll be found most, 
generally useful is the axis-traction forceps ; and Milne 
Murray’skpattern is to be # preferred on account of its greater 
- accuracy. To operators who have become accustomed to 
the ordinary long forceps, the axisS-tractiofi. forceps appears 
clumsy and if£ application difficult ; but students can leam 
t(\ apply it quite as easily as the long forceps. It is a great * 
advantage to carry cf.ie l^iiyl qf forceps only, and this is the 
onlydcind which is sufficient for all the requirements ^whether 
©f an easy or t a difficult case; It is advantageous also to use 
* the same form qf instrument in' all forceps operations, so as 
to become thoroughly familiar with its use ; and while it 

, may be adihitted that a tewf forceps operation* can be easily 

** 
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•performed witli the ordinary long instrument. this certainly 
•is noUthe case with a high operation ; here the.axis-tract.ion 
instrument is far more effective. The same must be said of 
pel »e contraction and all other conditions in which a con- 
r ucrahle.amount of force is required in traction ; the axis- 
traction pattern is far more effective. Since all the force 
applied through the instrument is effective, and none is lost, 
obviously th^ amount of force required is reduced to the 
minimum. When the head is low in the pelvic cavity tlfe 
bJiulos can be used without 1 he traction rods, like an ordinary 
pair of long forceps. 

It must also be borne in mind that this forceps does not 
/ interfere with the normal movement of rotation made by the 
head in passing through the pelvis, for the ball : aftd-socket 
joint on the traction handle allows the instrument and the 
head 1o rotate together. With the ordinary forceps, owing 
to the firm grip of the handles which is required, spontaneous 
rotatiop cannot, occur* although of cojirse forcible rotation 
can be performed by the operator. 

It has been urged that excessive and Continuous compres¬ 
sion of the head is caused by the serewiug together of the 
handles of the axis-traction forceps ; this is not the ease, 
for, as we shall see, continuous compression implies improper 
use of the instrument ; "the degree of compression required is 
only that, necessary to ensure a firm grip of the. head, and this 


can bo regulated with far more accuracy by the screw d-han 
when the handles are firmly, gripped in the act of making 
traction. The only valid objectioli lo the instrument is 
its greater oonqJfexity, and tlie* corresponding greater diffi¬ 
culty in manipulating it ; this can be readily overooiifo by 
practice. % ^ •* 

Indications for the Use of Forceps. —The obstetric forceps, 
is an instrument "designed for application to the head in pre¬ 
sentations of the vertex, blow, or face, and # to Uie aftei- 
* c.Qjniiig head in breech labours, ft- is a Iso by somp authorities 
applied ^directly to the* l^reecj} in breefch presentations, but 
the instrument is not adaptect for this purpose; ©ther 
methods of delivering a difficult breech presentation can’ 
always be employed with success. • 

When the head Inis passed through the brim, and lies 
with its greatest circumference §u the pelv4o "cavity, the 
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operation is simple and easy ; tho lower the lie ad * hfas* 
descended before the forceps is applied, the easier will«be the ■ 
extraction. This is often spoken of as the low forceps c pera- ' 
tion. When the hc$d lies entirely above the pelvic brim, 
freely movable, unengaged and uumoulded, tlie operation is 
very difficult to perform and involves considerable danger to 
the child. If the pelvis is contracted or the head abnormally 
large these difficulties and risks are considerably increased. 
This operation, whicli is often spoken of as the high forceps 
operation, is accordingly not to be recommended unless other 
methods of delivery per vias nutarales, such as internal 
version, are impracticable. While the operation cannot be 

actually condemned, it should never be undertaken lightly, 

or without- first giving due consideration to other possible 
methods of deliverv. 

It will be clear (hat cases may lit* met with intermediate 

•/ 

between these two classes— i.e., eases in which, although the 
head is engaged in the brim and partly moulded, the greatest 
circumference has yet failed to pass through the pelvic inlet. 
In such cases resort to forceps should be delayed as long as 
may be possible, due watch being kept upon the condition 
of the foetal heart, and tiie general condition of the mother. 
If the pelvis is of normal size the operation may be under¬ 
taken earlier and with better prospects of success than when 
the pelvis is contracted. The importance of allowing full 
timt-for moulding, in the latter condition, has been already 
insisted upon. * 

The actual indication-s for the use of forceps in head pre¬ 
sentations may be arranged into three groiips : 

(1) Abnormal prolongation of the second stage. 

*(2) Maternal complications. 

(3) If octal dangers, indicated by signs of distress or pro¬ 
lapse of the cord, r 

In bnceohpresentations, if the after-coming head cannot 
be promptly delivered by the digital methods described on 
p. 369, the forceps should be at once .applied. 

(i 1 ) Prolongation.of the second stage. —Forceps should not 
be applied merely to save the time of the medical attendant, 
or to shorten the duration of the second stage when labour is 
proceeding naturally. The length of the second stage is 
variable, and for practical purposes the strength of the pains - 
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•Jjiu&t be taken into consideration, as well as the actual time 
•whicMhas elapsed. When the pains are feeble and irregular, ' . 

• much more time must be allowed than when they are strong 
and regular. When the head is detained in the upper part 

9 oi the pelvis the use of forceps should be withheld as long as 
possible. When it has reached the pelvic floor and presents 
at the vulva there is not the same reason for delay. 

These points being borne in mind, the following con¬ 
ditions may be enumerated as causes of abnormal prolonga- 

1 tiftn of the second stage : 

(a) Uterine inertia—primary or secondary. 

(b) Occipitu-puateiior positions 

(c) Rigidity of the perineum. 

{(I) Pelvic contraction. 

(<■) Abnormally largo size of the head. 

(/) Abnormal uterine obliquity. 

(g) Mento-posterior positions of the face. 

• • • • 

In every c^*e an attempt should be made, before applying 
forceps, to arrive at a conclusion as to the cause of the delay. 

It will be found that the three first-named conditions account, 
for something like; 90 per cent, of the cases in which the 
forceps is used. When the head is delayed on the pelvic 
floor the usual.eaflse is to bp found in ineffective contractions, 
or ail unyielding perineum ; in rare instances contraction 
of the pelvic outlet may bq present as in a funnel pelvis. 
When the head is detained hi the upper part of the pelvic 
cavity, and the uterus is contracting well, the commonest 
causes are a posterior position, or some disproportion 
between the size of the head and that of the pelvis. In the 
latter an abnormally large caput will form, and the head Will « 
become fixed ; in the former the caput is not abnormally • 
large and the head usually remains movable. Therefore, 
when the delated head shows a large caput, aitentton myst 

* always be directed to the size of the pelvis. • ( # 

(2) Maternal complication^— conditions as hea^t. 
disease i* is obvious that prolongation of the muscular strain, 
which accompanies the £tage must be detrimental ta 

the mother, and accordingly forceps shoqjd be employed 1 
early in this stage. In ecl^jngsja all obstetricians agree that 
as soon as tha cervix is a efficientJy dilated extraction with , 
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« • 
forceps is indicated ; as in the majority of cases labour *isr 
premature and the foetus small, extraction is not'" often' 
difficult, even in a primipara. Sometimes in cases of pre¬ 
mature rupture of the membranes signs of obstetric exhaus¬ 
tion ma}^ appear before dilatation has been completed, and 
to these may be added signs of fcetal distress., Under such 
circumstances prompt delivery by forceps must be practised, 
the dilatation having been previously completed bv the 
digital method, or with the additional aid of incisions in 
the cervix. 

(3) Fatal complications .— The early use of forceps may 
be indicated by signs that the ftetus is suffering from the 
effects of labour, such as passage of meconium, or slowing of 
the rate of the heart sounds. This is especially likely to 
occur with a premature feetus or with premature rupture of 
the. membranes. Prolapse of the ccrd may also call for the 
early use of forceps. When the ftetus is dead, forceps 
delivery is suitable a*\ long as the pelvis is of normal size and 
the head is not abnormally large. But in such cases, should 
extraction prove to be difficult, the forceps should be at once 
abandoned in favour of oraniotomv. 

Forceps in Pelvic Contraction- -It lias been already 
mentioned in connection with the management of labour 
in pelvic contraction (p. 410) that unless the conjugate 
measures at least 3-2 inches, a full-time child, of average, size 

eamlot be extracted by forceps without great risk of seriously 
injuring it. Consequently it is hotter not to undertake for¬ 
ceps delivery in a pelvis smaller than 3A inches. If a case is 
first seen at an advanced period of labour, when the head is 
firmly engaged in the brim, accurate measurement of the 
pelvis is impossible. Wc,must then be guided by the amount 
of compression of the head which has taken place, as indica ted 
by overlapping of bones and by the size of the caput. It- lias 
been already .explained that an unniouldcd head is much 
more difficult to deliver than one in w'hicli moulding has 
definitely occurred ; r bu£ the greater part of the head, 

, though moulded, remains above the pelvic brim, the prospects 
of delivery by forceps are unfavourable. 

In all cases qf pelvic contraction attempts to deliver with 
forceps must be made carefully, and should not be persisted 
in if no progress is being nfade after two or tfiree steady pulls. 

l l, C" ' 
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*The shape of the pelvis is not of much importance from 
the pftint of view of tlie forceps operation ; inHboth flat and 
generally contracted pelves it may be used with equal success 
in suitable cases. After failure to deliver with forceps it is^ 
as a rulo, unwise to attempt version ; if the head is firmlyy 
engaged in the brim and there is little liquor amnii present, \ 
version should never be performed, owing to the risk of 3 
rupturing the uterus ; if, however, these conditions are not 



Kin. 327.-- Application uf Axi>-traction Forceps*. Introducing 

tin* loft blade. 

present, version may be performed if the pelvis is flat, blit* 
never if it is generally eflntracfed, In all varieties of con¬ 
tracted pelvis, axis-traction forceps are much more successful 
than the ordinary long forceps. • « 

Application and Use # of Fpr^epg.— Preliminaries .—C a re¬ 
fill antiseptic preparation of the hands of the opera ton* and 
the vulva of the patient is of course necessary. In soniff 
schools of midwifery the use of sterilised fibber gloves by 1 
the operator is advised in all cases. In the opinion of the 

author this precaution is not ndfcoSsary in the\ft?u> operation, 

• m *• • •' 
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but should be used in the high operation , as it is never* 
desirable to introduce the entire uncovered' hand into the * 
vagina. Shaving and disinfecting the vulva is a much more 1 
valuable preventive of infection than the use of gloves by 

. the operator, and in the author’s opiipon, it should he prac¬ 
tised whenever the patient is anaesthetised for any obstetric 
operation. If sterilised gloves become soiled in passing 
through the vulva the chief advantage of using them is 



Fig. 328. —Application of Axis-traction "Forceps. Thu left blado is in 
position, tne haiullo only being seon ; the fight blade is being 
introduced. 

lost. The previously boiled forceps should be immersed in 
a large ewer of lysol solution f (5j. to Oj.) or'carbolic (1 in 40) 
until required for application. The bladder must always be 
emptied by catheter, and an aniesthetic is desirable in all 1 
cases. TJie left latelal postxife, tlib patient lying across the 
bed^. is usually employed in this country, but the dors al 
iposture, witlj the logs flexed and the buttocks drawn to the 
edge of the bec^ (Eig.<.337), is of great assistance in cases of 
difficulty, and the operator should become familiar with it ; 
the former "has the advantage of requiring fewer assistants. 
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p When the Lateral posture is used the buttocks are drawn 
ove»thc edge of the bed, and the right leg mu at be supported 
throughout the operation by an assistant in the position 
shown in Fig. 327. A del ailed examination of the presenting 
head should first bo made, and tor this purpose it ia necessary 
to pass the.* half hand ’ into the vagina. This will enable 
the operator in east's of difficulty lo locate the q&rs, which 
are useful iy the diagnosis of position when the sutures and 
fontanelles are obscured by a large caput. The curve of {he 
helix always corresponds with the occipital end of the 
head. Posterior positions should, if possible, be corrected 
by manual rotation. If the cervfx is incompletely dilated, 
the requisite degree of dilatation should be secured by the 
digital method, aided in some eases by lateral incisions. If 
the membranes remain unbroken they should of course be 
ruptured artificially. • 

Application- of the Axix-lraeliott For cep*.-- (a) When th £ 
head yt in (he lower pari of the. pelric ay'ifi/--h\i\ simple case 
1 lie, blades aj*e applied in the transverse diameter of Jho 
pelvic cavity. As a rule flic movement of internal rotation 
is incomplete, and consequently the blades grip the head 
in its oblique diameter— i.e.. intermediate between the 
transverse and the antero-posterior. If internal rotation 
is complete thr head will be gripped in its biparictal 
diameter. 

* The left half is usualTv applied first : this will be thedowor 
half in the left lateral posluw;. The handle is held lightly ill 
the right hand, the. traction rod bding kept in close contact 
with the shank.* The? lingers of the left hand are passed into 
the vulva and carried up into contact with the cervix on the 
left side of the head. The blady is then passed along the. 
palmar surface of the lingers in the antero-posterior diamete* 
of the vulva, and directed at* first backwards towards the 
sacral hollow, the instrument being lield in a jiearly vertical 
position as shown in Fig. ^27. The liandlc is.then carried 
backwards in a wide fiw.eep, ^n^f tjie Wade at the same time 
directed by the internal fingers to the left (of the metherj 
until it lies in the transverse pek r io diameter ; £he blade must 


be kept in contact with the scalp, the lip £f the external os» 
being protected by the fingers. This movement sweeps the 
blade round 4-he left (maternal) Side of the head. Without. 
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exerting any force, the blade will be found to pa.ss deeply 
pelvis until 4he shank comes to lie upon the perineum 
'(Pig. 327). The traction rod now lies behind the applied 
blade. The left blade may be held in position by an assistant 
as sliown4n. Fig. 329 : unless hold in this way while the other 
blade is being introduced it will not remain in the position in 
which it lias been placed. The right half of the forceps is 



Vie. <TJ9.—.Application of Axis-traction Koiceps. Further stage in 

introduction of the right blade. 


next taken in the right bandit he lc ft hand'is pro n a ted, and 
the fingers used as before to guide it into the vulva. The 
‘bljtde is first directed towards tile sacral hollow r , and then, 

f ' 

.the handle"being hckVparallel to the’left thigh, the blade is 
directed by the fingers round the right side of the pelvis into 
’ the trahsverse diameter, the same precautions being taken 
. as in introducing the Jeft half. It is necessary to depress 
the handle of the right half in order to carry the blade 
. upwards to the-right side of the pelvis (Fig. 329b The move- 
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•m/mt is completed by carrying the handle backwards, as the 
blade passes deeply into the pelvis. Both, traction rods 
should now lie behind the shanks, and the instrument is 
'locked by taking a handle in each hand and carefully adjust¬ 
ing the.slots (Fig. 3:10). It is convenient to have the trac¬ 
tion rods held back by the lingers of an assistant when 
locking the forceps ; but this is not required after a little 
practice, if the instrument has been accurately applied the 
shanks will lie in such a position that lyckUig is easy ; soibe- 
tiinos however the blades lie so that they cannot be locked 



Pin. 330.—Applic.itioii of Axis-traction f'om>ps. Locking the blades ; 

• the trJl a .tion rods are held aside by an assistant. 

• 

without forcibly rotating one or both of them, in order to 
adjust the slots to one another. Tf the blades have bce^ 
•/■carefully applied in tin* tranmerso diameter of the pelvis, 
/^difficulty in locking signifies that rotation of the,head has 
\ not occurred, and the blades should be removed and*re- 
\appliec^ in an oblique diameter of 4he pelvis {vide infra). 
"Serious injury to the liead may result from forcibly, lock¬ 
ing bacfly adjusted blades, i^ter locking, tjjie apflicatiqp 4 
bandies arc screwed lightly together ^vith the fixation screw .. 
They lie against the perineum, and it will be noticed that they 
are directed ^downwards in the «axis of the. pelvic cavity 

• • *# * • » —o * 


* 



70S 


OBSTETRIC OPERATIONS 


(Fig. .*331). Next the traction rods arc connected, and tin? 
traction handle applied. A careful examination should be 
cjniade before traction is begun, to make sure that nothing 
’but the head Inis been included in the grip of the instrument. 

Difficulty in t he application and adjustment of the blades, 
if not due to inexperience, usually results from a faulty 
position of the head. In occipito-posterior positions, when 
rotation has not occurred either forwards or ba clew aids. 



Fig. 331.- -Showing the Position of the Traction Awls unit llundles ' 
after the instrument has 1 >ocii applied. 

. there is often great difficulty in obtaining a satisfactory grip 
of the head when the blades have bV*en applied, as described, 
in the transverse diameter of the pelvis. It has already been 
4 explained tljat such cases should, if possible, be treated by 
* manual rotation befoFj forceps is apjpljed (see p. 340).,. When 
the head lies in an oblique* diameter with the occiput for¬ 
wards Die difficulty can be overcome by applying the blades 
1 not in the transverse ediameter, but in one of the oblique 
diameters of the pelvis. Thus in a first position the left 
blade would-be directed ‘towards the left s^cro-iliae syn- 
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• efiondrosis, the right towards the rigid, pectineal eminence, 
so tnat the instrument would lie in the left oblique diameter, 
and would thus obtain, a grip of the head in its biparietal 
diameter. In a second position the blades would lie in the 
right tfblique diameter, the left blade being carried a little 
in front of the transverse, the right a little behind it. While 
traction is being made rotation will occur, as the head 
eonms dovfti, cither in a forward or backward diiection, 
jaceord’ng to the eon lit ions previously discussed (p. 299). 



Fio. M2.—I '(‘livery l»y Axk-tiurfimi foiveps. Tractioii in tini 
ilireuldoii of tin? :i\is of tl*> r:ivi‘y. 

Bcfor.* delivering the head the blades should tlun bci taken 
off and reapplied in the trans\eise diameter. 

Extraction of the Head .—Thrfc points must he eontinu* 
ally borne in ljiind in # ext ruling the head with tiie axis- 
traction forceps : (l) to keep the traction rods always in 
contact with the shanks * (2) to pull only* during uterine 
contractions and to pause during tlu^ intervals? ;• (3) to t‘ase 
the fixation screw Whfcnevfcr ration is not* being made. 
In the* low operation the direction of traction will be at # 
first downwards, but as the head descends the. application 
handles will of themselves move forward.*, and the traction 
rods must be made to follow them (Figs.. 332 and 333) ; 
if this points carefully uttendei.t .0 traction yill always btf 
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made exactly in the pelvic axis. Little or no time will Be 
lost in p ausi n g during the periods of relaxation of the uterus, 
unless the patient is deeply anaesthetised, for the presence 
of the instrument in the genital canal powerfully excites 
uterine contractions. The object of easing the screw of the 
application handles is of course to avoid the risk of prolonged 
and continuous compression of the head. When the head 
and the pelvis are of normal size, the amount of foVce required 
with this instrument is small, and delivery can often be # 
effected by making traction with two fingers only^. Jf during 



FjU. 3JW. - iK'livery by Axis-tivctiou Forceps. Ti**ciion in Uio direction 

of the axis of tlio pelvic outlet. 



traction the instrument should be felt to slip, it must be 
taken off and re-applied. When marked rotation of the 
head occurs during its descent, so s as to bring the blades 
nearly or quite into the antero-posterior diameter, the instru¬ 
ment should be removed and re-applierl, or serious lacera¬ 
tion of the vulva may be caused by Jhe edges of the blades. 
When using the lateraf position in the final stage of Extrac¬ 
tion, the. line of traction required is across the body 1 of the 
patient, and the handles will come into a line almost parallel 
with the anterior surf ace f *of the pubes (Fig. 333). The instru- 


. ment may-now be gripped by the shanks with the right hand, 
•antil the head'is fixed in the outlet, when the lorceps may 
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"be removed and the head delivered by expression. Jn. 
removing the instrument the traction handle it?first taken off, 
then the fixation screw loosened and the traction rods 
disconnected from one another : the blades can then be 
separaltdy \v it.hd rawn. 

(6) Whan the. head is in the upper part of the pelvic cavity ,.— 
In these cases a careful estimate must be made of the .size of 
the pelvis, and the relative size of the foetal head. In the 
absence of uterine inertia, some degree of obstruction is 



Fks. IWl. - \Vu Ichor's Position. fl'M^ar.) • • 

•the commonest cause of arrest .of the head in this part* 
of the pelvis. The presence^ of an unusually large caput, 
and of extreme cranial moulding, would also suggest that 
some degree of obstruction is present. lieforS applying 
forceps it is therefore desirable to endeavour t» ^stima teethe 
anfouift of pelvic spa*^ whi<*h js gvaflable. It is very dtffi- » 
cult to»measure the diagonal conjugate during labour whejn 
the head is firmly engaged in* or has passed* the brim. *A ^ 
Icareful bi-manual examination of thfe hca^ after the method 
jof Muller (p. 421) should be made, so as to observe the. size 
of that portion which still lies ab<Jve the brinf/Jf Jfche greatest 
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cranial circumference has not passed through, great diffi¬ 
culty in delivery with forceps may be experienced. If the 
pelvis is normal and the head of not more than average 
size, arrest in the upper part of the pelvis is usually the result 
of insufficiency of the pains. It is sometimes difficult in high 
eases to obtain a firm grip of the head, the forceps slipping 
as soon as traction is begun. This accident will usually be 




The 


Axis-traction l’« wops in Wah-horV Position, show in 
tin* direction in which traction i> in;i(lc*. 


found to be due to non-rotation of an oedpito-posterior 
position. _ o 

-Jc) When the. pelvis is cqntyacted.~M the pelvis is fiat the 
head nearly always engages in the transverse diameter ; 
^consequently iv applying the forceps in that diameter, an 
ftceipito-frontal g^ip of 1 -the liead will be obtained. This 
grip is certainly more likely to cause cranial injuries, but 
^loes not increase the difficulty of delivery, sin«io the com- 
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,poiu*atory increase' occurs not in the bi-parietal diameter, 
but fn a vertical diameter of the head. It ifl of no use to 
attempt to grip the- head in any other diameter in such cases. 

Having applied the blades, one or two tentative pulls 
should be made to make, sure that the grip of the. instrument 
is secure. The patient should then be placed in Walchoify ( • 
.position for the extraction of the head (Fig. 3 115). In this 


position tiie#patient is placed 
locks over the edge* of the 
couch and slightly elevated 
on linn pillows. The couch 
or bed must be high enough 
to allow the lower limbs to 
hang over the end without 
touching the floor. The 
effect of the hanging }*osi- 
t.ion of the legs is to alter 
the aygle of Ihe plane of 
the brim so iptto reduce its 

• 

inclination to the horizon¬ 
tal. and also slightly to 
long! hen the conjugate dia¬ 
meter of the brini. This 
position will * thcreforp 
nV of the easier delicti y 
through the brim of a # 
tightly fitting head. In • 
pulling the head through 
{he brim the linfc in which 
it must move will be 


pon her back, with the byt- 



»Sli(iw in^ tin* I'nuuiriiblri 
Cirijnifthi* I’mri'jKsinim“< >«cij»ito- 
nntorior Pasition. 


nearly ...vertical, for the • • 

axis of the. brim in its altered inclination is mote lieaiH* 
vertical tJian in the usual position. 'Flic operator sits, upon 
the floor between the patient's thighs (Fig. 330). When Jl e 
head has passed through the brim, the legs should be Hexed 
and*supported by assistants, .*vlplc,th< f operator changes tljc 
line of traction, directing it rather sharply forwards aV M q 
head reaches the outlet. If irttcrnal rotation now occurtf, 
the forceps should be taken off aifcl re-applied to avoid * 
delivering the liead in ail oblique diameter. # 

In the generally contracted 'pfyvi* Wales! 6f‘s position is • 
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not of the same advantage, since the whole pelvis is small,. 
whereas in thfe flat variety the difficulty is solely or inSiinly 
at the brim. The difficulty of forceps delivery is accordingly 
greater' in a generally contracted pelvis, and there is more 
risk of injury to the child. s 

Iu the funnel pelvis great difficulty may be met with in 
delivering the head through the outlet. Whitridge Williams 
hap shown that Sims’ position and the elevated lithotomy 
position are both of great service here as they produce an 
appreciable enlargement of the antcro-posterior diameter 
of the outlet. * In the elevated lithotomy position the 
patient is supported with a Clover’s crutch, and the buttocks 
are further raised above the level of the table on a firm 
pillow before the forceps is applied. The Sims’ position is 
described on p. 322. 

Application and Use of Ordinary Lung Forceps .—The 
^ipplication of the blades is carried out in precisely the same 
manner as the axis-traction forceps up to the locking of the 
handles ; traction can then be at once commenced. The 
same precautions in delivering should he observed ; the firm 
grip of the handles, which is necessarily used when making 
traction, probably exerts more injurious pressure upon the 
head than does the fixation screw of the axis-traction 

Q 

instrument; during the intervals t^he handles should accord¬ 
ingly be slightly separated without actually unlocking them, 
so asHo diminish the pressure upon the head. Great care, 
must be exercised throughout ‘in directing traction as far 
as possible in the pelvic axis ; the difficulties of effecting this 
have been already referred to. 

The blades of axis-traction forceps, without the traction 
. rods, may be used as a substitute for the ordinary long 
•rpreeps. When the indication for speed js urgent, as in 
| forceps extraction of the after-coming head, this instrument 
i ‘i> preferable, as it can be applied, more rapidly. 

/ Application of Forceps in the Dorsal Position .—In cases of 
difficulty, such as an ujir^djjjccd occipita-posterior position, 
gr a contacted pel_Y.V s > ^ ie dorsal position will often be found 
* to allow of oasicr delivery with forceps than the lateral 
‘position. It is therefore desirable to become practised in 
the use. of the instrument in this position. The operator 
< stands befcweeil tho^flexec£ and abducted thighs, which are 




! wards into the sacral hollow, and then into thfe transverse 


.diameter, the handle being swept Jover to thd , ught(a£the 





Fig. HUS.— Application of.()rdiimry Long i ,, «m , )iK in tlio J Uu.su,] Position. 
* 1 Tntrodrtcii'^r tiio ri<£it.' , l)liulc.' 

fhc handle b6ing swept- over to the left (of the mother) and 
then backwards' lo mdet the haudio of the left half which 
lias becli already introduced. In the figures the instrument 
used is the axis-traction ^forceps without the traction rods. 
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•Thu presence of the latter undoubtedly renders the applica¬ 
tion erf forceps in this position somewhat difficult, but the 
difficulty can be readily overcome by keeping the traction 
rods always below (?>., behind) the handles. In extracting 
the head J<h rough the outlet, in this position it must be remem¬ 
bered that. ffcu‘ direction of traction will be upwards and 
* forwards, i.e., towards the operator. 

Forceps iii Farr In applying the instrument in 


i i 



» • • 

Kk». JW9.- T1m» <input iho Knivcp*' m Mcntc* 
anterior Positions of the Fa«v. 

these cases great care must be s taken to avoid injuring the* 
eyes. Tlie blade4 are applied jftceiscdy in the same manner 
as in a vertex case, the grip of the head which wjjl be obtained 
in mento-anterior positions hieing shown in Fig« 330. # 

Application of. Forceps to [he^ AJle^coniing JJiead .—Thif 
operation may be pci formed when the head is retained i« the # 
pelvic cavity and digital methods of extraction li*ve failed ; it* 
is quite unsuitable when the head lias *ot- pqgscd through the 
brim. Jf tlie occiput is anterior, the body of thetdiild is held 
forwards against the mother’s •abdomen, and' tlie forceps 
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applied in the usual manner behind it. Extraction will be. 

easy unless* the head is extended. When the occiput is* 

posterior, the forceps must be applied in front of the child’s 1 

body. 

Risks of the Forceps Operation.—When strict antiseptic 
precautions are taken, when proper dilatation of the cervix * 
has been previously secured, when the conditions are favour¬ 
able as regards the relative sizes of the pelvis and the foetal 
head, and when extraction is practised with care and skill, 
the forceps operation is devoid of any serious risk to the 
mother. In lyirig-in hospitals it is observed that the puer¬ 
peral morbidity rate is definitely higher in forceps cases than 
in natural births. But this increase may well be due rather 
to the prolonged and difficult character of the labour in such 
cases than to the actual forceps operation. Serious lacera¬ 
tions of.the cervix and vaginal vault, or of the vulva, may 
however be caused by inattention to the directions laid down 
for the use of the instrument ; lacerations in the former 
position are usually caused by performing the operation 
t oo early in labour in the latter posit ion they may be caused 
by slipping of the blades, or by extraction alter marked 
rotation of the instrument has occurred, or in delivering an 
unrotated oeeipito-posterior position. Attempts to deliver 
by forceps when there is insufficient pelvic space may cause 
serious lacerations, or from extreme or prolonged compres¬ 
sion-sloughing of some part of the vaginal wall may subse¬ 
quently occur. Extraction performed too rapidly, or in the 
absence of uteriue contractions, may iead to serious post¬ 
partum haemorrhage. To the foetus there is much more ri.-k 
than to the mother : the foetal mortality of forceps opera- • 
tions during recent year§ at Queen Charlotte’s Hospital was 
79 deaths in 1,300 cases, a mortality of 6 per cent, as com¬ 
pared with a general foetal iftortalfty for «ul cases of 2 25 per 
cent. It must however be recollected that.in many instances 
the death of the foetus may have been due to the long and 
difficult character of the labour, rather than to ay»y actual 
injury inflicted by the forceps. A reference to the list of 
'indications for forceps will make this clear. In fatal cases 
are frequently Jjpund euch injuries to the head as fracture 
of the-cranial bones with intra-cranial haemorrhage, condi¬ 
tions which* may lead to cerebral compression,and asphyxia. 
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Minor injuries, such as compression ,of the facial nerve 
(Bell* paralysis) and effusions of blood under ttfe peri¬ 
cranium (eephalha'.matoma), may also be caused by forceps. 


' * Caesarean Section 

• • 

This opera!ion consists in the removal of the foetus from 
the utprus bx abdominal incision. # 

. Historical.—Although Caesarean section was practised 
upon the dead mother in very early times, and was indeed so 
prescribed by Roman law. it was not. until the Middle Ages 
that the first operation was performed during life. The first 
recorded instance occurred about, the year 1500, when a 
Swiss pig-gelder performed it upon his own wife. The first, 
serious treatise upon the subject was published in 15S1 by 
Roasset. From the sixteenth to the middle of the nine¬ 
teenth centuries the mortality attending it was so high as 
almost % to prohibit thoc-operation ; Lepage state* that not a 
single case operated upon in Paris between 1799 and 1817 
recovered. The general mortality even*in the first half of 
the nineteenth century is known to have been over 50 per 
cent. There is no wonder that craniotomy and symphy¬ 
siotomy were at this time strongly advocated as alternative 
procedures. One? of the chief causes of the high mortality 

was that the uterine incision was not sutured, as at 1 hat lime 
t . _ _%) 

surgeons believed that ligatures could not he buried in*the 
abdominal cavity owing to Hie risk of 0 their suppurating ; 
the immediate causes of death were no doubt, haemorrhage 
aifd septicaunia. •The first attempts tt*> suture the uterus 
were made in 1835, but it was not until the introduction of 
Sanger’s method, in 1882, that v'ny satisfactory way of 
accomplishing it was devisedTo this observer belongs 
most of the erellrt for * the Success which now attends 
the', operation. Sanger's plan was to employ tw» serigs 
of sutures—one deep, the other superficial ; airuj no im¬ 
portant modification of.tjjis nj£t^io$ libs been since intro-., 
duced. The elaboration of antiseptic and aseptic technique 
during the last quarter of a century stands nex4 in import- * 
ance to suture of the uterine wound as a cause of the low 
mortality of the operation at the present time, which, in 
the hands of afcilled operators aju£ under favourable con- 
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(litions, does not exceed 3 per cent., while the fwcfal* 

mortality is about 5 to 0 per cent. • 

An important modification of the operation of Caesarean • 
section was introduced by Porro in 1870, six years previous 
to the publication of Sanger's method of uterine suture. 
Porro’s operation consisted of amputating the body of the" 
uterus after the extraction of the child, controlling the stump 
with a serre-iiauid. and fixing it in the lower angle of the 
abdominal wound. It was introduced as a means of pre¬ 
venting haemorrhage and sepsis, and was not a momentary • 
inspiration, hut the outcome of much consideration and 
experiment upon animals. He advocated its general adop¬ 
tion in the place of Civsarean section. The expectations 
raised by the new operation wen*, not generally realised, 
for in 1882 Godson collected 152 cases with a mortality of 
5057 per cent. To Porro, however, belongs the great 
credit of having been the first to conceive the idea of 
removing the uterus after extracting flu* child. Porro’s 
operation lias now been almost, entirely abandoned, blit, the 
principle of the removal of the uterus in certain cases has 
become well established, the method adopted being usually 
the modern one of intra-peritoneal hysterectomy. 

Two CVsarcan operations, distinct from one another in 
principle, have therefore to be considered : Conservative 
or Classical Ctrsarexin Sec-lion, in which the uterus, 6 after 
bCiVig opened, is sewed up and returned ; and Cwsarean 
Hysterectomy , in which the ‘uterus is removed after the 
extraction of the child*. Within recent years two modifica- 
tions of Conservative l 'cesarean Section"'have been intro¬ 
duced ; their place in obstetric surgery is however, at 
present, undefined, and therefore they need be only briefly 
referred to. 

A method of extracting a full-time child per vayinam by f 
means*V>f one or more deep incisions into the cervix was 
advocated* by Duhrssen in 1895, and named by him Vaginal 
<C cesarean Section. **As has, been already mentioned-, this 
consists in the application to obstetrics of a well-known 
1 gynaecological procedure. * This operation and the condi¬ 
tions under which it? may be performed have been already 
described (p. 608). Still more recently a different modifica¬ 
tion of Conservative Ca&arcnn Section has boen introduced, 
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, designed to render the operation extra-peritoneal by exposing 

. and opening the anterior uterine wall below the level of the 
firm attachment of peritoneum. This operation, known as 
Extra-peritoneal Ccesarean - Section, is specially intended for 
application to cases in which the uterus has been infected, 
or is likely.£o have been infected, by previous unsuccessful 
attempts to deliver per vias naturales . It is supposed that 
by tins method the risk of infecting the general peritonqpj 
cavity when opening the uterus may be avoided. This 
point will be again referred to in considering Caesarean 
section of an infected uterus. 

Indications.—(}wing to the presenj low mortality of 
Ciesarean section, the iurffcations for its performance have 
been considerably extended in recent years. It ia now 
performed under most of the conditions whifch were previously 
held to necessitate craniotomy upon the living child, and 
it will probably in time almost entirely replace symphysio- • 
tomy ; # whikiowirtg to.the uncertainlyjof the survival of the 
child after indputiou of premature labour, it is encroaching/ 

as has been stated in another place, upon the field of this 
operation also. As regards the maternal risk, it compares 
unfavourably with induction of premature labour, in which 
there is practically none ; but the chances of the survival 
of the child in the second degree of pelvic contraction are 
very cnuch greater by Caesarean section than by induction. 

It /bust, however, be understood that this operatidlr is 
only justifiable for moderate-degrees o^ pelvic contraction, 
when it can be performed with adequate preparation and 
under favourable .furgical conditions. Ill the case of patients 
seen for the first timo when in labour, the alternatives 
of craniotomy and symphysiotomy will sometimes have to 
be considered even when the £hild is living. There is no* 
doubt that it is better to p&rfornf craniotomy than to attempt. 

* ito deliver a living child by Caesarean section hucriedly undy-* 

• taken, with insufficient antiseptic preparations, in ipsanitaiy) 
surrouiuWngs, or by an/j^eratgr ^lUjKJctlstomed to the tech»: 
nique of ^septic surgery. And further, it may be wjstS 1 toj, 
perform craiiiotomy than Caesarean section when repeated* 
unsuccessful attempts have been provk)usly*mado tp deliver: 
through the natural passages ; for apart altogether from 
the possible rit^t of infection havihjg occurred, tfte chances of < 

* .•* 40 • 
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the survival of the child, even if delivered alive by Caesarean 
section, have" boon necessarily prejudiced by repeated and 
prolonged attempts to extract it with forceps through a 
narrow pelvis. Cranial injuries such as meningeal haemor¬ 
rhage may thus be caused, from which the child will almost 
inevitably die in a few days, even if horn alive-* Inasmuch 
as the operation would he undertaken solely with the object 
of rescuing the child, the fact that its survival has been 
already gravely prejudiced must, not be overlooked. 

If there are any positive signs of infection having 
occurred, such as offensive smell of the liquor amriii, or 


fever associated with signs of illness or exhaustion on the 
part of the mother, the child’s lite tshould unhesitatingly be 
sacrificed, Oiesarean section in such a case being an extremely 
.dangerous operation. Intra-uterine infection during labour 
speedily causes the deatli of the child from spread of the 
infection, and by the time the above-mentioned evidences 
of infection are observed the foetal heart sounds have-usually 


’ erased. 

It is usual to divide the indications into absolute and 
, relative. In the former a degree of obstruction is present, 
which absolutely prohibits delivery by any method through 
the natural passages ; therefore Ca'sarean section must lx* 
performed whether the fostus is dead or alive ; in the latter, 
delivery by the natural passages, though perhaps difficult, 
is possible, and the operation is resorted to from choice, not 
necessity. 

Absolute Indications .—(1) Extreme degrees of pelvic 
contrition, the conjugate diameler of the brim being rK.it 
more than 3-inches, or the area of the plane of the* brim not 
more than 2x4 inches (5 X 10 cm.). 

(2) Insuperable obstruct^qi^.from— 

(a) Tumours of the uterus, such 1 as cancer of the 

, ' cervix, and fibroids of the lower uterine segment 

. * or cervix. 

(b) Other tu incurs,. impacted in the pclvrs, which 

cannot, be removed by vaginal or abdominal 
section, without, first extracting the fictus from 
thtti uterus. 

(c) Tumours of the pelvic boues. 

(d) Uiidilatable atresia of the cervix ex* vagina. 
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, * • Relative Indications. — (1) Certain degrees of 
tracHon or of obstruction from other causes, as*an alternative 
to craniotomy, symphysiotomy, or induction of premature 
labour (conjugate of the brim from 2 to 3J inches—4 to 
8-75 cm.). 

(2) Fihwid Tumours which threaten to cause, or are 
actually causing, some degree of obstruction in labour. In 
addition to, overcoming an obstruction, Caesarean section 
gives an opportunity of dealing at the same time with the 
Fibroid tumour. The ideal procedure is to enucleate the 
fibroids from the uterine wall, after extracting the child, 
and then to clone the incisions and .conserve the uterus. 
This is, however, not always practicable, and removal of 
lluj uterus must then be carried out. 

Ovarian tumours obstructing labour mily be dealt with by 
Ciesarcun section. If •the tumour is fixed in the pelvis, it 
may be impossible to separate and remove it without first* 
reducing the size of* the uterus by* extracting the child. 
The ideal procedure in such cases is to remove the tumnur 
first, and then to deliver per mgina without opening the 
uterus. 

(3) Ihyeut maternal complications sometimes call for 

delivery by ('ucsarcan section. Reference has been already 
made to its use ift eclampsia, in placenta pnevia, i n accid ental 
hanflorrliagc, and in hqgrt disease. In some of these con¬ 
ditions, e..(j., in eclampsia «yid in heart disease, the usS of a 
general anaesthetic constitufes one of the chief risks of the 
operation, and one of the great objections to it. Some 
ftietliod of local* anaesthesia should therefore be employed 
whenever possible ; the spinal method is suitable, or if the 
operator is unfamiliar with the technique of this procedure, 1 
the so-called ** shockless method 5 ’ of (.Vile may be made usS 
of. This consists* in infiltrating the abdominal wall with a 
weak solution of novocain and quinine-urea-4lydrhohlorjde, 
which destroys sensation and* produces complete muscular 
relafcat-Sbn in the infiltrated* area* X very small amount 
of general anaesthetic, is usually combined with it, sufficient 
to suspend consciousness. • • • • 

(4) Ueaih.of.the mother, the opc&tion&cing undertaken* 
immediately after death for the purpose of Extracting a 
living child. i 


• 46—2 
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Ckesarean section during labour should not .be .performed 
if the conditions indicate that the survival of the ..child is « 
unlikely - ~e.g ., marked slowing of the foetal heart (under 100), 
.or fixation with marked moulding of the head in a contracted 
brim. In the former case it is very unlikely that the child 
will be extracted in time io save it since it lias either been 
seriously injured or has become deeply asphyxiated ; in the 
latter the extent of the injury the head has sustained is 
probably serious and the survival of the child doubtful. 
When, in addition to evidence of foetal injury or asphyxia, 
there is also a probability of infection having occurred, 
(Aesarean section mqst be held to be contra-indicated. To 
expose the mother to the increased risk associated with the 
operation under these conditions, when the survival of the 
child is already ‘prejudiced, is not justifiable ; the old 
obstetric principle should be followed* that when the chances 
■of life of the mother and those of the child are definitely 
' conflicting, the child should be sacrificed. 

«Indications J'or Removing the Uterns .—After Caesarean 
section removal of the. uterus may be necessitated by the 

followiug conditions; 

(1) Uterine infection. It is a wise precaution to remove 
the uterus whenever there is reason to believe that the 
uterine cavity has become infected. Thd reason for re¬ 
moving the uterus lies in the great risk of septic peritonitis 
whit ft the mother runs if the infected organ is left. It is 
quite practicable, by careful technique, to avoid infecting 
the general peritoneal cavity with liquor amnii, etc., during 
the operation (vide infra). But if the uterine tissues are 

I infected the incision in the uterus will not heal, infective 
(material will pass into the peritoneal cavity, and general 
peritonitis will result. In some such cases localised suppura¬ 
tion has occurred between \he anterior uterine wall and 
the abdominal parictes, resulting in a utero-parietal fistula. 
When infection of the parturient uterus occurs it is probable 
that the infaction is not. far along .limited to the cmniotic 
cavity, but rapidly spreads to the tissues of the uterine wall 
itself. The danger of peritoneal infection is therefore not 
confined to the operation, but remains when the uterus has 
been sewn ub and returned to the abdomen. 

(2) Disease of the uterus, such as malignant or fibroid - 
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tifmours, or malformation, for which hysterectomy would be 
indicated under anv circumstances. 

(3) The uterus may be removed along with the appen¬ 
dages in osteomalacia. 

(4) When insuperable and incurable obstruction is 
present, fdi? the purpose of preventing subsequent concep¬ 
tion. 

The Operation.—When it is necessary to perform the 
operation hurriedly, owing to the cause of obstruction being 
undiscovered until labour is advanced, the prognosis is dis¬ 
tinctly less favourable than when sufficient time is available 
for proper pruparations jp be made. • The gravity of the 
prognosis, may be sai(T, under such oiroumstances, to be 
influenced chiefly by the duration of labour and the risk of 
the uterus having been infected. We have here another 
illustration of the impof tance in pelvic contraction of making 
an accurate diagnosis of the degree of contraction, so that* 
harm may nbl ho done* by resort to mefliods of delivery which 
cannot possHfly be successful. Naturally also the longer 
the patient has been in labour the more unfavourable becomes 
the prognosis for the child. It was formerly thought neces¬ 
sary to wait for the onset of labour pains and the com¬ 
mencement of dilatation of the cervix, but experience has 
shown that there is no advantage in so doing. When the 
operation is performed before labour lias begun, some opera¬ 
tors advise that the cervix should be artificially dilated 
until three fingers £an be passed through the internal os in 
order to provide a channel for the free escape of the lochia. 
Experience has abundantly shown that this is quite unneces¬ 
sary ; the amount of lochia is usually small, and the after- 
pains which folloAV the operation tflcconiplisli all the cervical 
dilatation which requiqpd. *jjhe prognosis is best both for 
pi other and child when t.ho operation is performed without 
.waiting for the onset of labour, and when there*is ample time 
jfor proper preparations to be made. # * • • 

The general preparations fte#es6ary are thos'e ordinarily 
required *f or abdominal section. 

The local preparations include the vagina jfnd the abdo¬ 
minal wall. Preparation of the vagin a is tfnnecessary when 
the parts are healthy and ] aljour has not % commenced ; 
when, labour^fias been # alrcady. for # some time in progress 
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the canal should be disinfected as for a vaginal operation. ♦' 
Preliminary antiseptic douching is useful, but reliance fnust ' 
be placed chiefly on careful swabbing of the cervix and 
vaginal walls with tincture of iodine. This should be done 
with the aid of a speculum, and may bo repeated immediately 
before the operation is begun. The surfaces musl) be wiped 
free from their secretions with pledgets of sterile cotton wool 
before applying the iodine. 

The skin of the abdominal parictes should be sterilised 
from twelve to twenty-four hours before the operation, anrl 
carefully protected. When the operation is performed as an 
emergency, the following method .will suffice : After shaving 
down to the pubes, the skin is well scrubbed with soft soap 
and hot water for live minutes, special attention being paid to 
the umbilicus ; the soap is then washed oil with fresh hot 
water, and ether ponied over the skfn and rubbed in with a 
*swab. When the skin is dry it is thoroughly swabbed with 
tincture of iodine. '■ r 

• The best anaesthetic is chloroform, which particularly 
well borne by pregnant women, and affects the f<ctus less 
profoundly than ether, owing to its lower dilfusibilify. An 
intra-muscular injection of ergot in or aseptic ergot, may he 
made into the buttock as soon as (lie patient is anaesthe¬ 
tised ; this will assist proper retraction of the uterus after its 
evacuation. Before commencing M,«? operation the ‘pre¬ 
sentation and position of the feet us should lie determined by 
palpation, and evidence .obtained that. it. is alive, as Caesarean 
section for ‘ relative ’ indications is only justifiable when 
the foetus is living. An extra assistant, should be at hand, 
and a warm bath prepared, to resuscitate the foetus if it 


should prove to be asphyxiated. 

The abdominal incision should be made about 5 inches 
long in the middle line, starting about 2 inches above, the 
uk l bilious (Fig. 345). Tt will l\e recollected that the abdo- 
nfinal paric'tes at term arc very thjn, and the incision must 
be made with care, or »«ll»fchte layers* may be unexpectedly 
• divided by the first cut. Under normal conditions liquor 
amnii is sterile, and its escape need not be feared. When 
operating during labour precautions should be taken against 


j peritoneal .contamination by packing gauze between the 
-uterus andJhe abcjominpl wall all round thc'lpcision. . 

*' «_ r i * « t 



Kill. .‘HO. — ('a‘Mil-mu Sortion. *Kxtr«u:(inj' tho child lij the foot* tho 
^operator's loft hand is assisting lluS deliver of tho houtl ; tho uterus 
is b^ing stoiulied by UTo.two hAmfc oft an assistant. • 

• * • - i 

It is therefore advisable to irfcert flic hand find rotate *t he 
uterus if it is obvious that its anterior suj^ace lies obliquely* 
The uterine incision should be made to correspond with the 
upper 4 inches of the abdo.niual JJicision ; tills will avoid th<* 





728 


OBSTETRIC OPERATIONS 


lower uterine segment altogether, and there will be no risk ot,' 
injuring the bladder. Free haemorrhage will usually cfcour, 
which, however, may be neglected for the moment. The 
membranes should be first ekposed by a small incision, 
which can be extended by dividing the uterine wall upwards 
and downwards with scissors ; the amniotic <sac is then 
opened and the hand passed to the breech, the position of 
wfyich has been previously determined by palpation. » The 



Flo. !M1.—CinswreuTt Section. The child ha* been extracted, nml the 
* altcr-birth i* being' KquRcxori out of tho uterus. 

t 

*• 

foetus is then seized by the icct and delivered breech first 
(Fig. 340) ; the cord is immediately clamped and divided, 
and the child handed over to the care of an assistant. If the 

Cl f 

i placenta lies upon tile ^nt^ripr w^lL. profuse bleeding ‘will 
occur from the first cut in the uterus, but without ^pausing 
the operator should toay through the placental tissues with 
'two forefingers, <jpen the amnion and extract the child as 
rapidly as possible, when the haemonrhago can be brought 
.under control.' ‘ This is a rhubh more rapid method than the 
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’ plan usually recommended of detaching the placenta on both 
sidtfs of the incision and pulling it out of the wound before 
extracting'the child. Until the child has been extracted the 
operator must work rapidly, for loss of time involves not 
only face bleeding but also risks of foetal asphyxia. 

As so©« as the child has been extracted the operator’s 
assistant passes his hand behind the fundus, turns the re- 



Khj. 312.—Cicbarenn ►Section. Squeezing tin* uterus through a hot 
sterilised towel to promote con trad ion. 


traded uterus oflt of tlie abdominal wound, and squeezes 
it firmly in a hot towel to control bleeding. • The^ntestynes 
are then protected witJmstcrilfsetl towels or large ^wabs, and 
ttuf placenta and mem bj'anetfc cqrejfrillfi and completely peeked 
off the •uterine wall. If labour has not commenced, thp m 
linger should be passed through .the cervix, to see th&t 
there is sufficient space for free drairtage ^f the lochia. 

Cloning the Uterine Incision .—Free haemorrhage occurs 
from the cu4 surfaces t of the "ujprine wall in which large# 
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venous sinuses and sometimes arteries of considerable siSe • 
have been divided. This haemorrhage can be temporarily 
arrested by wrapping up the uterus in a sterilised towel 
wrung out of hot saline solution, and then moulding it 
firmly between the hands as shown in Fig. 342. This pro¬ 
duces fairly good retraction of the uterine muscle by which 



I' ll;, IHiJ,—t'lVSiirCilll Hwti'Ui. The nw(\m*s Ikhmi 

hut only the top one has been tied. 

the*bleeding4S to a great extent controlled ; the effect lasts 
for "two or three minutfes, during wlijch sutures can ta inlro- 
m cjueed, a^id the manipulation of tlie uterus can theu he j*e- 
itattorl if necessary. Bleeding can also be controlled to some 
* extent by placing* a pafr of intestinal clamps on each broad 
li*.ament, oufside the ovary, as soon an the uterus has been 
•turned out of*the abdonien. It is, however. difficult to 
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effectually compress the uter'nc arteries owing to the depth 
at \fhieh they lie, and the former method wUl"be found more 
effectual. 

Suturing the uterine incision is the most important step 
in the operation, and it must he carefully carried out. The 
method of •Sanger is in general use for this purpose. Two 



Fro .'ill. ('ii‘-.irr:tii Srrtion. The uterus has been c]us<h 1 with 
alternate ijecp iiia^MijxTlicial sutures. 


series of sutures an* employed, I lie deep and*the Juperfjjcial. 
'The dee]) sutures are placedintervals of .ajjoiit three- 
qutirttfrs of an inelvt JLhc <#nd* stitches including the ** 

apgles *>f the incision. Each suture may be made Jo iticlucjo^ 
the whole thickness of the uterine wall, being introduced . 
about one-third of an inch outsidfe the* cut edge on the* 
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is then re-introduced upon the uterine surface of the opposite 
side and brought out at a point about one-third of an 
inch outside the cut edge on the peritoneal surface. When 
tied this suture will firmly approximate the cut surfaces 
through their whole thickness. The sutures may be tied 
one by one as they are introduced, or the whole, series of 
deep stitches may be introduced before any are tied. 
The latter method allows of the cut edges being everted 
and held together by an assistant while the sutures are 
being introduced. The deep stitches must be firmly tied 
so as to produce considerable tension (Fig. 341). 

After the deep stitches*have been tied, the uterus should 

again be manipulated with a hoi to win to produce retraction, 
and the superficial stitches can then be introduced. One or 
two may be required in each interval between the deep 
stitches. They should be made to take up about half the 
thickness of the uterine wall, and should he tied with as 
little tension «as possible. 

'The ideal suture material is catgut specially hardened by 
the chromic acid or the formalin-iodine process. A stout 
ligature is required for the deep sutures (No. 4), atul a finer 
one for the intermediate sutures (No. 2). »Silk or thread 
may, however, be used instead of catgut. 

Closure of the Abdominal Wound - -The* uterus is now 
returned to the abdominal cavity, and all blood or ofuer 
fluid"rfiust be cleared away from ^ho flanks and the pouch c.f 
Douglas, or wherever it may be found. Before*, returning it, 
the uterus should be again firmly squeezed in a hot sterilised 
towel to expel any blood from the cavity which may have 
accumulated during the suturing of the incision. If the 
uterus does not retract properly it can be massaged, or hot 
sterile saline solution (0 75 per,cent.) poured over it. It is 
preferable, if possible, to sew up the abdominal wound in 
three laye.s, in the usual manner ; but owing to the thin¬ 
ness of the parietes this is not always practicable. The 
peritoneum may then be closed with *a continuous Catgut 
suture!; and the other layers, including the aponeurosis and 
the v skin, take:; up with interrupted silk or silkworm-gut- 
stitches. f ° 

The technique just described is suitable for all cases in 
which the operation is performed before labour* or early in 
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labour, when there is no risk of infection having occurred. 
When the operation is performed after labour has been 
already prolonged, or after unsuccessful attempts to deliver 
with forceps have been made, stringent precautions should 
be taken 1o avoid infecting the general peritoneal cavity 
when emptying the uterus. The technique of the operation 
should then be modified in the following manner : 

The parietal incision should be prolonged upwards ty a 
length of about 8 inches, when the entire uterus can be even- 
trated through it. The abdominal cavity is then carefully 



packed off with sterilised towels pnd large abdominal pads < 
wrung out of warm sterile sjdinc solution. Similarly th«s 
utero-vesical pofieh ancF late rill pelvic regions arc packed, 
and the edges of the abdominal wound protected indhe styne 
manner. The uterus can tfien # be opened either .by a median 
anterior incision placet^ rather, hjgliir up than that ju,st 
describe*!, or by a transverse incision across the fundus 
(incision of Fritseh). After emptying the uterus, the uter/n* 
caviiy may be swabbed out with weak ly.aol solution (5j. to 
Oj.), and the incision then closed by Stinger’s ntethod. The 
surfaces of th# uterus is next fre&ly irrigated* with normal. 

* i , a • 
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saline solution, the parking is removed, and the uterus 4 
allowed to drhp back into the abdominal cavity. Finally 
the operator and his assistant put on a fresh pair of boiled 
rubber gloves, and a fresh set of instruments should be used 
in closing the abdominal wound. 

Sterilisation of the Patient.- It- is seldom justifiable to 
sterilise a patient after conservative (Aesarean section. This 
operation has now been performed with success..as many as 
five times upon the same patient, and the risks attending 
it are so small that- permanent mutilation in order to avoid 
the risk of a second operation should be discouraged. Preg¬ 
nancy following C'asqarcan section usually runs a normal 
course ; iu very rare instances spontaneous rupture* through 
the- uterine cicatrix either before or during labour has 
been reported. (Fig. 243.) Sterilisation is therefore rarely 
required, except- for local incurable disease. 
c Sometimes, however, it may be necessary lo sterilise a 
healthy woman from unwillingness or her part to undergo 
operation again. This may be accomplished either by 
removing the uterus or by removing the whole of both 
Fallopian tubes. The removal of the ovaries for this pur¬ 
pose is unjustifiable unless these organs are grossly diseased, 
or the patient is the subject of osteomalacia, for double 
oophorectomy is often followed bv serious V?onxeqnotices in 
women under forty-five, years of agtp The removal of the 
uterus is objectionable in w^men less than for1y-ti' r o 
.years of ago, inasmuch as it involves permanent arrest- of 
‘ menstruation. The removal of the Falibpian tubes has no . 
influence whatever upon the menstrual ’functions. It i'- 
necessary to remove them in their entirety to ensure* 
- sterility, and to close the peritoneum over the stump at the 
Uterine end. It has been shown that ligation of the tubes 
alone, or ligation and division, or even extision of a portion 
of the tubes, may be followed by conception, through sub¬ 
sequent restoration of the tubal lumen. 

The after.,treatment of ,Oa^a,*;can section is much the same 
as that .of abdominal section generally. The skim sutures 
Should be removed on the tenth day, and the patient should 
• be kept in bed for two to three weeks. The amount of 
lochial discharge is usually small, and the involution of the 
uterus is not unfavourably affected. The patient may be 





CiEfiAREAN HYSTERECTOMY 


735 


•qyito able to suckle her child, and should be encouraged to 
do *o. • 

Caesarean Hysterectomy.—This operation is performed 
in the same way as conservative Caesarean section up to 
the point of extraction of the foetus. The uterus may 
then be amputated at the level of the internal os, or the 
whole organ, body and cervix, may be removed. 

Supra vaginal Amputation- The ovarian vessels on each 
side are first secured with two ligatures, so as either to 
•remove or to leave the ovaries as may be desired ; in patients 
under forty-five both ovaries, if healthy, should be left. 
Then t he round ligaments are similarly ligatured. The broad 
ligaments, first one apd then the other, are damped close to 
the uterine border, and divided between the clamp and the 
ovarian ligature down to the level of flu* internal os. Next 
an anterior peritoneal, ha]) is mapped out and tinned down 
along with tlie bladder ; this allows the uterine arteries tg 
be seemed |ind divided at the level of the internal os close to 
the uteri no \\ all. 'flic uterus is then amputated : after.the 
u ter i no*; ir to ries have been “tied and all dozing from the stump 
lias been stopped, the peritoneal edges am united over it bv a 
continuous suture running from one ovarian artery across 
the pelvic floor to the other. 

I > anhysttrectomy .—"This operation is performed in the 
mtwiner just described up to the point of securing and divid¬ 
ing the uterine arteries. The cellular tissue is then pushed 
down all round the cervix*untitthe reflection of the vaginal 
vault is reached. •The anterior vaginal fornix is t hen opened 
•with knife or scissors and the incision carried completely 
around the cervix, when the uterus, being freed, can be 
lifted out. All oozing from the cut edges of the vaginal wall, 
must be carefully controlledj a gauze pad is then pushed 
down into the •wgina^and Che peritoneum closed over it 
with a continuous suture from one ovariaij ortwry to # the 
other. * • . , 

•Supra-vaginal amputation is preferred by iqost operators, 
but t-otjjLl hysterectomy will be required for septic infection 
of the uterus or for malignant growths .’of tfie cervix 
(Plate V.), and in some cases for fibroid*. • 

• Vaginal Caesareap Section.—This operation consists in 
extracting ^ viable elrid thr&ugh an undiifited cervix by 
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means of one or mure deep incisions extending into the 
lower uterine segment. It has been already mentioned as a 
method of accouchement force. Jt is not available in cases 
of pelvic contraction or any other form of obstruction, 
consequently its utility is greatly limited in comparison with 
abdominal methods of opening the uterus. It. has been 
employed chiefly in cases of eclampsia, and was indeed 
introduced by Diihrssen as a method of dealing with Jhat 

complication. 

The technique of the operation is more difficult than that 
of abdominal Caesarean section, and it is very doubtful 
whether there arc any compensating advantages. When the 
foetus is small, c.g. up to the thirtieth week, the difficulties 
arc of course much smaller. Inasmuch as the cases in 
which it has been performed have been, as a rule, cases of 
eclampsia of great severity, the apparent mortality of the 
operation is very high. But it must be recollected that in 
such cases dearth would-be very likely tq occur from toxannia 
quite independently of the method of delivery, adopted. 

Extra-peritoneal (?cesarean SecTion.—- This new arid com¬ 
paratively untried-procedure consists in reflecting the peri¬ 
toneum from the lower part of the anterior surface of the 
uterine wall, and then extracting the child through a trans¬ 
verse incision through the lower uterine .segments. The 
general peritoneal cavity is not opened, or if opened is ag»ain 
closed* before making the uterine incision, by stitching tlie 
reflected peritoneal flap to tKe pa.ftetal peritoneum as high up 
as possible. It was (lesigiied to avoid tin*, risk of peritoneal 
infection when opening an infected uterus'*by the classical* 
method of Oaisarean section. 

. Prognosis of the Ccesarexin Operations.- - From statistics of 
cases of Caesarean section by British operators collated by 
Amand Routh, it appears that *Uie mCvtality^f the operation 
duling the fivq years 1906 to 1910 was 6*1 per cent., as 
estimated from 602 operations. This represents the general 
• maternal mortality which follows thef qperation as performed 
at tho present time. But it must *be recollected tjiat the 
/whole of this njortaiily is not. due to the operation ; a part 
must fie attributed to pre-existing maternal complications, 
or to other unfavourable conditions wiych were present. «It 
has been, already mentioned that when the pperation is 
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preformed laic in labour, and after unsuccessful attempts to 
deliVer -wit'll forceps have been made, the prognosis is not so 
favourable as when the operation is performed before labour. 
This point is illustrated by Routh’s statistics, which show 
that eases operated on, either before labour, or, at any 
rate, before rupture of the membranes, bad a mortality of 
only 2'!) per cent.- less Ilian one-half of the mean mor¬ 
tality of the whole. I Jut 230 cases operated on after ruptgire 
of the membranes, and in some cases after prolonged labour, 
showed a mortality of 17-3 per cent. 

Further, it will he obvious tjiat Ciesavcan section for 
grave maternal disorders sue.li as eclampsia must necessarily 
yield a percentage nf4nortali1v greatly in excess of the true 
mortality of the operation. 

The fadal mortality, which is, of course, influenced to 
some extent by I lie saftie considerat ions, is placed by Routh 
at about S per cent. * 

. • • • • • 

* * i * 

•Craniotomy, Decapitation, and*Evisceration 

These operations are designed to reduhe the* bulk of the 
bet a I head or trunk so as to allow of its extraction through 
the genital canal. R<;eent improvement." in other obstetric 
opera! inns have greatly restricted 1 lie indications for 
detraction of the fadu^ in uloro, and there is now a gt neral 
agreement that the destnjefivQ operations should nbf be 
performed upon a living fief us, unjess»the eircum stances of 
the ease render any alternative procedure positively danger¬ 
ous to the life o fll ic mother. They wall, of course, foytiuue 
to hold their posit ion as the safest means of delivering a 
dead foetus in certain degrees oS pelvic contraction, or in* 
other forms of oh»lniet^m orjlinieult delivery. Jn the case 
of a living fad us the alternative' procedures of symphy¬ 
siotomy and Cii'S'ii can section should be caret idly ccfrisidefcd, 
and only when the cire.iyust adeems of the ease are .such as* to 
inortms? greatly the average r'xk^ofatJieso operations can it be 1 
ju^tifialdc to destroy a Jiving fmtus in order to doLyvei^ it. . . 

A. Craniotomy.—This term Includes the various mcthddfi 
of reducing the size of the foetal head. * 

* 'Indication #.— [a) (tbatruction. of extreme degree, from 
pelvic contraction, from atresia, <A’ from tumours of tlic soft* 
fc.M. !* ’ * .» * ’» 47 
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parts., wjien the child is dead or Caisarcaa section is refused » 
or is unlikely to succeed in saving the child's life. Unless 
the conjugate of the brim is at least 2J inches, extraction 
of a full-time f<elus is always very di(licitIt ; if, however, 
as in a flat pelvis, the transverse diameter is relatively long, 
success may he obtained with a conjugale of® lather less 
than 2.1 inches. fl is generally agreed that craniotomy should 
nojt be attempted unless the ]>elvi<; brim measures at least 
2 inches by 4 inches (0*5 cm. by 10 cm.). (!>) Conditions 

under which delivery by forceps or version would be prac¬ 
ticable, but difficult, aiuLthe fait us is dead. As examples, 
may bo mentioned,« an impacted shoulder presentation, 
irreducible posterior positions of the occiput in vertex and 
breech, or of tiue chin, in face presentations, (r.) Malforma¬ 
tions of the foetal head, such as hydrocephalus, (d) Urgent 
maternal complications necessitating rapid delivery with 
Hhe minimum of maternal risk - e.t/., eclampsia and hamior- 
rhage. • ' 

•When the iudk.a|ioiis for craniotomy arise, the patient’s 
general condition has usually suffered from prolonged 
labour, and vaginal and perineal lat eral ions arc* also often 
mot with from previous unsuccessful attempts to deliver 
with forceps. In these circumstances septic infection is 
liable to occur, and stringent ant: septic p;eeautions should 
accordingly he taken. The vulva rjiould Ik* shaved, and 
the vaginal canal and vulva thoroughly cleansed, first with 
liquid soap and hob water, aiid then with an antiseptic, 
solution of moderate strength, such as biniodide of mercury 
1—2,000^ or lysol . r >j. to Oj. The bladder should then be 
emptied by catheter, and the operator should wear sterilised 
' rubber gloves. •* 

The operation of craniotomy eoiwists of the two stages of 
(1) Perforation ; (2) Crushing and Extraction . 

»(l) Perforation.---This stage, consists in opening the 
cranial cavity and evacuating"its contents. The instrument 
required is the perforator ; anhuiy cvffcrieties are obtainable, 
a but the most useful is that of O.ldjiani (Kig. 340). The blades 
• 6f this perforaVor end in a sharp point, a‘nd an* each furnished 
with an outer sh&rp cutting edge about I inch in length, 
ending in a projecting ridge ( or sjj&iffoter. The blades them- 
selves are .straight and furnished with strong handles, 



PERFORATION 


739 


* separated widely from one another when the blades are 
cloned. When the handles are pressed together the cutting 
edges are forced apart. 

In perforating the fore-coming head the 
should he selecAed for the operation ; in the ease of the after- 


* 



Vie. 3l(5.-^-a, How to bold tlic.'Perfnrntor when cIosi.mL ; 
l>. How to opoy tlu* Perforator. 

Xot* - <J?o**s sh.Mil-ri-, .t nil • vtoin m iiMiig Jin'- iiisliuiii'<iit. 


coming head it is usually*most convenient to^ perforate the 
occipital bone. In tl/if catM^of fi face*presenta Jion it may he 
necessity to perforate the roof of the mouth or the orbit. The 
\ instrument, with blades closed, is held firmly in the erookJbf_ 
l the handles (Fig. 340, a) and the tinkers of the other hand are 
1passed up to the spqt selected for perforation ; the instru- 
tment is thep introduced alon£ die palm of* this baud, care 

' 47—2 
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•being taken to protect the vaginal walls from the cutting* 
edges. An assistant is required to immobilise the lieatl by 
suprapubic pressure when if is not lixed in the brim. The 
point is then firmly pressed against the head, and by a rotary 
•movement is made to penetrate the bone until arrested by 
thO sliuuldoi'ft of the perforator. Care must, bu-taken to- 
prevent the point from slipping, the finger# of the internal 
hapd keeping it in eontaet with the head. The grip is then 
transferred to the. handles, and as these are forced together 
the bone is lacerated by the cutting edges, two lingers of! 
the internal hand being kept in contact with the shoulders 
(Fig. 34t>, b). The instrument is then closed, mt-ated through 
a right angle, and the bone cut agaii. in a direction across 
the first. The head of the perforator can now be slipped 
inside the cranial cavity, and the brain, including the vital 
centres in medulla, thoroughly broken up. It must lx* 
i .'mem bored that the strong tentorium oorebclli must be 
pierced in older to reach the medulla. By •aiprapubiv 
pressure the greater part of the cranial contentsj-an now be 
expressed : or they may be completely cleared out with the 
finger and a stream of boiled water if desired. 

Perforation is an operation of great simplicity except in 
cases of non-engagement, when the head is so high up as 
to be difficult to reach with the lingers, and accordingly it 
is more difficult to keep the perforator under control. Should 
the perforator slip, the uterine wall may be lacerated by 
the points, and in some instances injury to the sacrum has 
been caused in this manner. When, aft It an unsuccessful 
attempt to deliver with forceps, craniotomy is decided upon,* 
the perforator should be used before removing the forceps ; 
this holds the head very steady, and after perforation it. can 
sometimes be extracted with the forceps -rifle infra. 

If the operation lias been performed ’'ujion the after- 
coin jug head, traction on the trunk, combined with supra- 
pulrc presume, will suffice. Joi* delivery of the perforated 
c head, unless the degree cf pelvic contraction is exlreitie, 
pvjien ‘crushing will Tie required. With the fore-coming 
*_h#ad extraction*is more difficult, and a preliminary crushing 
is generally advisable. r ’ 

When the amount of pelvic contraction is small, perfora¬ 
tion and removal of the cranial contents may reduce the size 
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* of the head sufficiently to allow it to come through without 
cn^hing The child may then he delivered IJy version'if the 
local conditions are favourable for this operation, and the 
conjugate measures at least 3 inches, -the pelvis being 
flattened, not generally contracted. In cases in which 

• perforation is performed after the head has passed through 
lljti brim, it may be delivered with forceps if the amount of 


contraction is small, hut this instrument must not bo used if 
the head is above Ihe brim. 

* 'Hie perforated hear! may he extracted with either the 
erauioelast or the eephalotrihe rt/ff. infra. Jn using the 
former the hearts lirst turned lo a face presentation by pull¬ 
ing down the chin with a crotchet- hooked into the mouth. 
TJien the female blade is applied over the face, the muleddade 
parsed into the perforation, aperture, or simply over the 
collapsed vertex. The method of extraction with (he cepJia- 
lotrihe is described below. Munru Kerr recommends the 
yso vf the.crotchet •(sharp hook) u£ an alternative to the 
(ephaU>tril)V< this instrument may he passed into t lie per- 
foration aperture and a him hold obtained of (lie irregular 
bones of the haso of the skull. Kirin traction may then he 
applied to the head to deliver it. 

It is not necessary to crush the af/c.r com iny haul aft-er it 
has been perforated, unless the degree of pelvic contraction 
h Extreme, by sleazy traction oti the trunk, aided by 
tendal pressure, the. cranial bones collapse, and tin? head 
becomes narrowed and elongated vertically. If difficulty 
is ex]ierieneed thA eephalotrihe may he applied. 

(2) Crushing*and Extraction.- TM* amount ot^crushing 
required is detern ined by the available pelvic space. Two 
degrees must hd described : («), simply crushing the skull, 
(cephalolripsy) ; (b) removing the vault and then crushing 
the face (craniocldsm). N As extraction is performed with the 
crushing instruments, crushing and extraction may be con¬ 
sidered Together. • 

n 4 41 1 t ' 

\a) •Gt.phulot tipsy.- »-The l^sf fqrnfof eephalotrihe is tljat * 
of # Braxfon Hicks (Fig. 347). It is a pair of very ^powerful 
forceps, the blades yf which are thick and yarrow, with %i’ 
slight pelvic curve. When closed They «ire in contact by* 
thWr incurved tips ; the maximum distance between them 
does not exceed !J inches. TMe Jiandles are'locked like th^ 
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forceps, and furnished with a powerful screw, by means of t « 
which the blades can be forced together and the head crushed 
between them. The instrument is applied in the transverse 
diameter of the pelvis in the same manner as the forceps ; 
when the pelvis is flattened this implies that the h§ad will 
be seized in the antero-posterior diameter, one blade pass-* 

ing over the face, the other 



Via. 347.—Cephalotri.be of 
ftmxtuu Hick*. 


over the occiputs This grip 
is the most secure which can 

• 

he obtained and the most, 
effective, inasmuch as the 
reduction in size which it 
produces is greater than 
where the head is gripped 
in any other diameter.. If 
the hfcad is not engaged in 
the transverse diameter of 
the pelvis the grip of the ia- 
stru ment will beoblia ue, and 
not only less secure, hut also 
less effective in reducing the 
size of the head. In the 
generally contracted pelvis 
the oblique" engagement of 
the head and the relative 
narrowness of the transverse 
‘diameter of the pelvis render 
the use of the cephalotribe 
more difficult. than in a flat 
pelvis. 

On account of the nar¬ 
rowness and great weight 
of the biades, it is much 
more difficult to prevent 


* t r , them, from slipping, and 

g lie at care must he taken* to^lkrect caeh blade into its proper 


positfoir,and keep it there with the fingers. When the blades 


fhaVe been applied and the Handles locked, the screw is^ad- 
[ justed and crushing b6gun. The blades are now liable to 


slip backwards off the head, unless care is taken to keep the 
^instrument iivlhe axis of ihe brim and retain the blades in 
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then 1 proper position in contact with the head. The screw 
should he slowly tightened until the handle#* arc nearly in 
contact, while the internal fingers take note oi the position- 
jof the «blades. If the amount of resistance encountered by, 
-'the screw is small, this generally means that the blades are 
. flipping and the head is not being properly crushed. They 
• should then be unscrewed and re-applied, care being taken to 
pass one of the blades well over the face, which usually gives 
a secure grip. When the handles have been well screwed 
• ■together the crushing is 
’completed. ^ 


j Lt will be observed 
.that the eruslied pjia- 
meter of the head now 
fies in the transverse 
of’the pelvis ; delivery 
will be facilitated in a 
flatjpelvis^if the in^t ru¬ 
men t is rotated so as to 
bring "the crushed dia- • 
meter into the eonju 
gate whore the space 
is limited. The amount 
of pelvic curve on the 
iiist rumen t is slight, ana* 
docs not contra-indioiTtc 
. extraction in the eonju- *, 
gate. I 

• Extraction. *- Before 



beginning the extrac- ^ ;(t8 ._ Tho (>hiv i,, t ril.e applied to 
turn the perforation t tlm Hoad for Crushing. # 

aperture must be ex- # 

aminod and tlf&cdgc^of tliV scalp turned in over the edges 
of the bone, so as to avoid laceration of the vernal walls 
by protruding spicules. ’Traction should always be ^nadc 
it^ thp axis of the pelvis. The*ccphudotribe is] a*very power-^ 
ful tractor, and at finft great*gentleness must be us«d until 
ft is clear that the grip is sectjrc. If traction doe§ not 
the head to advance, the blades ar# prqj)ably slipping. An* 
antiseptic intra-uterjne (.louche should always-be given after 
crushing operations. 
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The application of the cephalotribe to the after-coming 
head‘needs no separate description. 

A three bladcd ceplialotribe has been introduced by 
Winter and modified by Auvard. The middle blade is 
first passed info I lie perforation aperture ; this is held in 
position by an assistant while the first outer blade is, passed— 



Fig. 349«.—Cranioclast. Fig. ‘.iV.)h. —(Jrnnioclnsl applied 

to the Face after I’emovnl 
' of the Vault of tlio Skull. 


preferably over the face. Tliese.twt) blades are then screwed 
r iip, thus crushing the anterior part oi head. Tlicgi the 
second putcr bfade is passed—over the occiput, and shewed 
iip" o iik tum r to the middle bladcj. The grip thus obtained is 
Vpry firm, and the arpounfc of reduction of the head is greater 
than that obtained by the ordinary cephalotribe. * 

(/>) Craniocliitpu .—Tliis operation consists in tl^e avulsion 
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( -of the bones of the cranial vault, followed by crushing the 
remaining part of the head— i.e. the face. It is probably 
never really required unless the conjugate is reduced to 
21 inches or less. 

Th$ oranioclast or craniotomy forceps consists of a pair of 
jsoneavo-eojivcx blades, the outer or larger of which (Fig. 
1140 a) is fenestrated, the smaller solid ; their apposed sur¬ 
face^ are strongly serrated. The instrument is powerful but 
not so heavy as the cephalotribe, and (lie handles are closed 
^Jn the same way by a screw. It may be used for traction 
alone, or for breaking up the vault of the skull (cranioclasm). 
When used for fraction alone, the small blade.* is passed into 
the cranial cavity through the perforation hole ; the outer 
blade is applied either over the face, the occiput, or one or 
otfier parietal bone. The handles are thvn screwed tightly 
together and traction l*egun ; only when the degree of pelvic 
contraction is moderate can delivery be effected in this way., 
Whei^used tor breaking up the vault, tjpj small bjatle is passed 
into the cranial cavity, and the large one between the scalp 
and the 1 bone ; the li an dibs are then screwed up and the 
portion of bone gripped by the instrument is twisted oft and 
withdrawn. The process is repeated until the vault has been 
entirely removed. Extraction is then performed by first 
extending the head by combined vaginal and external 
manipulations, so as to produce a face presentation ; a sharp 
hook is then fixed in the jaw to steady the head, and (ue 
cranioclast applied over the taefi, the small blade being passed 
into the crania] cavity, the large blade beneath the chin (Fig. 
h'4M). The bon-es of the face are then crushed, and the 
head, now greatly reduced in bulk, can easily be extracted. 

Instruments luvve been devised {or the purpose of breaking 
up the base of the skull after perforation, in cases of extreme 
pelvic contraction ; t his’procedure has been called busily sis, 
and the instrument the hastilyst. Cases of pelvk; deformity so 
extreme as to require this operation are almost always 
recognised during pregi^aficy oj* ^uffyeicAtly early„in* labour {o 
permit Caesarean section being performed. With 1 the 
progressive improvement in the standard of obstetric know-i 
ledge among midwives and medical practitioners, the neces¬ 
sity-dor the use of sucluprocedures as these may be expected 
to disappear. ^ 
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B. Decapitation.—This operation may be required Tif 
impUcied tralisverse presentations, in the case of Tasked 
tmas, or with double-1 leaded monstrosities. The com¬ 
monest indication for its performance is a transverse 



Decapitation Hook. 



Fig.* 350 It. 

How t«» hold the Decapitation Uook. 


presentation in which unsuccessful attempts to deliver by 
version have been previously made. 

. It may h/3 perforated with ^ strong pair oicurvedygcifwors, 
hut ffhe safest instrument to employ is the decapitation hook 
<Mg. 350a). * The one generally used in this country is a 
wide hook with a blufit point and either a cutting (Rams- 
UotliavVs hojak) or a serrated edge. The handle is sufficiently 
, long for it to He used whe# the neck is at the pqjvic brim. In 
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|thfe case of a transverse presentation, decapitation may be 
performed as follows : If an arm is prolapsed*, traction J can 
jbe made upon it so as to bring the neck down as low as pos¬ 
sible. Careful exploration with the fingers having been made 
;to recognise the position of the back and the side to which 
’the head lies, the hook is introduced along the paJm of 
\tho hand and guided upwards between the shoulder and the 
anterior pelvic wall (dorso-anterior positions) until the point 



FlO. 001.—Introduction of tlio Hocupi- 

• tation Hook. (>Jariu*s.) , 

Jlies above the nedk. It is thefi rotated through a right angle 
Iso as to carry the cutting edge across the neck (Jfig. 351) ; 
it he fingers are then passed *ujj the ventral aspect of # Jbhe 
(foetus Ko as to guide the poin^of tlye hbok into position across 
jtlje lieejt. Decapitation is i»erformed by a sav ing movement, 
jfcho fingers of the loft hand b&ing kept in C(intact with 

! joint of the hook to protect the Inateronal passages from* 
fijury. The soft foetal bones are easily divided, in this 

manner. Softer severing the ‘lifg.d, the tn/ftfe is delivered 

* * * • • 


i 



748 


OBSTETRIC OPERATIONS 

% • 

•.either by bringing clown both arms or by podalie version.,, 
jWhen the back presents, it is sometimes necessary to divide 
'the spinal column, in addition to decapitating. Lastly, the 
retained head may be delivered with forceps, if the pelvis is 
of normal size, or crushed with the cephalotribe, if the pelvis 
is contracted ; perforation is unnecessary, as the cranial 
contents will (‘scape through the vertebral canal. In 
decapitating the after-coming head a long, strong pair of 
scissors will suffice. 

Decapitation may be performed in a somewhat differen f 
manner by the use of Braun's hook (Pig. 1152). This instru¬ 
ment is blunt., its crook very narrow and ending in a bulbous 
point. It is intended, not to cut through the neck, but 
merely to dislocate the cervical vertebrae. It is passed over 
the neck in the in armor already described, and made to 



Pic;. ItW.—Jtanm’s Docauiteitioji Hook 


include the vertebral column ; the hook is then forcibly 
rotated, so as to dislocate the vertebra?. The soft tissues are 
then divided with sfij&sQr^. The advantage of this instrument 
is its small size. 

In an impacted shoulder presentation the cord and an 
arm arc usually prolapsed, and by the time the body of the 
child has become impacted it has ceased to live. Even if 
feeble pulsation in the cord can still be-ielt., there is no 
possibility of .delivering rapidly enough to save its life ; 
consequently delivery may >be conducted solely in the 
interests of the mother? If themterus^s retracted, the lower 

1 " 1 i ^ . C 

segment, distended and Bandl’s ring palpable, decapitation 

dearly indicated, for version would l^e attended with the 
^gravest risks of rupture*. If the conditions are not quite so 
unfavourable< as this, the uterus may become sufficiently 
relaxed under -surgical anaesthesia to allow of version being 
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i f j5e»formed, but no unnecessary risk should bo run if the child 
is dc#id. • # 

When the lower segment is markedly distended, even 
decapitation is attended by a certain risk of rupture from the 
introduction of the fingers and the hook. Great care must be 
exercised, aj^d if difficulty is encountered, decapitation should 
be abandoned in favour of evisceration. 

0. Evisceration. -This operation consists in opening the 
abdomen or thorax with strong scissors in the most accessible 
position, and removing the abdominal and (horacic viscera 
piecemeal with the lingers. It may also he necessary to 
divide the spina l ^column before flit* trunk chip be delivered. 
It is indicated in tran^erse presentation as an alternative to 
decapitation, and in cases of obstruction from abdominal or 
thoracic enlargement (ascites, cystic disease of kidneys. &c.). 

J). Cleidotomy.—This operation consists in dividing one 
or both clavicles with a strong pair of scissors. Division of 
flip cl^vicles # is soinetijnos required when, owing to the large 
size of the trjyik or the narrowness of the pelvic outlet, the 
shoulders cannot he extracted and the dhikl is dead. 


Symphysiotomy ; Pubiotomy. 

Symphysiotomy consists in dividing the symphysis pubis 
so i'js to produce a temporary enlargement of the pelvis 
sufficient to permit the. delivery of a Living child by the natural 
passages. Though sometimes performed upon the dead 
woman during the sixteenth and seventeenth centuries, it was 
not performed upon the living woman until 1774. Owing 
to the terribly high mortality of (Cesarean section at this 
period, symphysiotomy was at first frequently performed; 
but it soon fell into disrepute and was practically abandoned^ 
as the results wefc'no better thlm those of (Vsarean section. 
More recently it has again been advocated by Moyisani of 
Naples, and Pinard of Paris, but is not generally regarded 
with favour owing to fho extremely* limited sedpe of its 
application, and tho comparatively* unfavourable results 
which it'still shows. *, 0 * * ‘ 

Tiie effects of division of the symphysis upon the pelvic 
diameters are not entirely clear. When, in the cadaver, tho 
pubic bones sre separated, a ctfiuiderable amount of strain 
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is placed upon the anterior ligaments of the sacro iliac syn- , 
ohcfcidroscs, and these structures may suffer serious injury ; 
in addition, rotation of the innominate bones round a trans¬ 
verse axis passing through these joints occurs, which carries 
the pubes downwards as in Walcher’s position (Fig. 334) ; 
lastly, a slight movement of rotation of each innominate bone 
round its own long axis occurs, which slightly increases the 
distance between tlie ischial tuberosities (Sandstein). The 
pubic bones must not be allowed to separate for more titan 
gj inc ites (Budin and Dcunelin), or rupture of the sacro-iliac 
ligaments will occur. This degree of separation increases 
(he conjugate of the pelvic brim by about one-third of an 
inch, the increase being relatively rather greater in a markedly 
contracted pelvis than in one only slightly contracted. The 
jbblique diameters* of the brim arc increased about twice as 
much, and the transverse about, three times as much, as the 
conjugate. The marked increase obtained in the transverse 
diameter is, however, of little use without a corresponding 
increase in the* conjugate. The amount of inejp^se obtained 
at. the outlet is probably very sfnali. 

Indications.—£t is obvious from the above that symphy¬ 
siotomy can only be applicable to ca*cs of slight, disparity 
between the size of the foetal head and that of the pelvis. 
The degree of disparity in any given case is by no means 
easy to estimate exactly, and as precise measurement o r the 
foetal head ifi labour is impracticable, the indication for the 
operation has to be based mainly upon the length of the pelvic 
diameters. There is therefore abundant, room for error. 
C T nloss the conjugate-of the brim is at least 3.inchcs in lengt/i 
there* is very little prospect of success ; in pelves of greater 
size than this the prospect of success is better. With these 
reservations, symphysiotomy may be performed when the 
head is delayed at the brim iVi a flail or generally contracted 
pelvis, or at ,the outlet in a funnel pelvis, the degreo of 
disparity between the pelvis and the foctal head being small. 
It may be preferred 13 Caesarean section in cases of this kind 
IwheiL iabour is advanced, and repeated attempts to deliver 
tby other mea^s have already been made. But if the'passages 
< have, .become, infected during. labour, symphysiotomy is. 
attended by grave risks of septic infection of the wound ; and 
although tHis*does not communicate with the, genital canal, 
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serious and even fatal results may follow froth the spread of 
the Infection to the pelvic .cellular tissue and the velical 
venous plexuses. 

If thfi foetus presents by the breech, it is impossible to 
estimate the relative sizes of head and pelvis until the body is 
born, when there is no time to perform symphysiotomy ; 
therefore the operation is only of use in head presentations. 

Tf the f<etu* is dead, craniotomy should always be preferred. 

The Operation.— Preliminaries .—The time for perform¬ 
ance of the operation is at the end of the first or early in 
the second stage of labour ; if necessary, dilatation may be 
hastened by de Kibes's bag. *The^ opertftor must, of 
course, satisfy himsejf that the child is alive. The pubes 
shpukl be shaved and the abdominal wall and vulva dis¬ 
infected. The operator requires three tissistants, two of 
whom will support tho thighs of the patient, who should be 
placed in the dorsal position, with the buttocks over the* 
edge *>f the-bed or operating table. m * 

The operotiou may be performed by. the open or the* 
.subcutaneous method. 

Open Method.- -(1)* An incision 2 or ,'1 inches long is made 
ill the middle line from a point just above the pubes to the 
lower border of the symphysis, avoiding the clitoris ; this 
incision passes down to # the bone, and in its upper part 
exjfbses the aponeurons. By blunt dissection the clitoris 
is pushed downwards, aiijjl its suspensory ligament* Chen 
separated from the pubes by*eutting through it with scissors ; 
vessels divided at fliis stage must- be carefully secured. The 
index linger is no&i passed behind the symphysis, an^l worked 
downwards in the cellular tissue until the lower border is 
reached ; when tlhe head is engaged in a narrow brim, this < 

may be rather dillicul^ (3), The assistant passes a sound 

into the urethra*so that its position may be readily located, 
and the operator divides the fibro-cartilage of*the sympf^ysis 
with a probe-pointed knife frfln^ above downw*tr£s. So^ie- 
tinfes Iflie joint is not precisely jp the thiddle line, and it will 
b% necessary to explore to either side in order t*> ffhd i^. 
In cutting the lower.part of the joint it is better to incTiilte 
the knife to one or other side, so as ifot tcPinjure the urethra.' 
After the fibro-cartilr*ge has been divided the Jones are still 
held together by a strong band of^ibrous tissue, the sub-pubic 

m . • • . • • • 



752 


OBSTETRIC OPERATIONS 

■» 

ligament, which runs across the pubic arch immediately , 
bel(5w the joint. This ligament must now be divided*with 
care, for immediately beneath it lies the terminal branch of 
the internal pudic artery. (3) The pubic bones now separate 
spontaneously, and the two assistants in charge of the legs 
abduct the flexed thighs gently until the required-amount of 
separation is obtained ; this must be measured, not guessed. 
TJ f ie wound is then plugged with antiseptic gauze and the 
legs held perfectly steady during the remainder of the opera¬ 
tion. (4) This consists in the delivery of the child, which iv 
best, done with forceps ; great care must be exercised, for 
if much force*is exerted serious injury will he done to the 
pelvic joints and the urethra. If tlv* placenta is delayed, 
it is better to remove it by the digital method. (5) The 
wound is then closed with four or five deep silkworm-gut 
sutures, and an antiseptic dressing applied. It is unneces- 
.sary to suture the bones, but a tight pelvic binder is applied 
in such a posifiou as to.immobilise the innominate bones ar\<l 
thighs. Some operators advise that the vagina should lie- 
plugged with antiseptic gauze. A catheter should he passed 
immediately after the operation to make sure that the 
urethra has not been injured : if laceration has occurred 
a soft rubber catheter should be tied in for forty-eight- hours. 

Subcutaneous Method.--A smalLjncision clown to the bone 
is first made with a tenotomy knife jn the mid,die line Just 
below* the clitoris, which should be pulled upwards as much 
as possible. A curved, pro bc-poilited bistoury is then inserted 
under the soft tissues and passed upw&rds nearly to the 
upper border of the symphysis, cutting intli the- front of the 
cartilage. The index finger of the left hand is then passed 
..into the vagina and carried upwards unttf the blunt point 
of the knife is felt above the symphysis. The division of the 
cartilage is then made from above downwards, the resulting 
separation of the bones being observed by the finger in the 
vagina. A spund should be passed into the bladder and 
the urethra displaced Ss much ^s possible to one side‘during 
c the ojJcraition. The child is then delivered, and the operation 
completed by 4ie application’'of an antiseptic dressing and a 
‘pelvic hinder. * * 

Although'symphysiotomy is an easy and simple opct ; a- 
f;ion, its results’are disappointing, foT the following reasons : 
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• (J) injury to bladder and urethra often occurs ; (2) the space 
behind the pubic bones (cavurn Retzii) is difficult to drain, 
and when accumulations of fluid occur there they easily 
become* infected ; (3) after the operation lias been success¬ 
fully performed it may prove impossible to deliver the child 

. except by # crauiotomy ; this is explained by the difficulty of 
estimating the degree of disparity between the head and the 
pelvis. 

Prognosis.—Statistics of this operation, compiled* by 

• Munro Kerr from 275 cases by well-known operators, show 
a maternal mortality of 0 5 per cent, and a foetal mor¬ 
tality of 10 per cent. That is to say, the mortality is greater 
both as regards t.hc^mother and the Miild than that of un¬ 
complicated Caesarean section. The complications most 
1 lively to be met with are injuries to they, urethra or bladder, 
and septic infection pf the operation wound. Firm union 
of the symphysis almost always occurs, but some cases of 
temporary and some even of permanent, lameness have been 

a • - * • 1 * 3 

reported. 

Pubiotomy : Hebotcmy. — This operation rose 
symphysiotomy in its general features, unci tlie indications 
for its performance arc the same. Instead of dividing the 
symphysis pubis, the body of the pubic bone is divided about 
£ to J of an inch to’'one nr other ddc of the joint. It. is 
claimed that this operation allows of greater increase in 
tlie diameters of the brim than symphysiotomy, and ^irtlier 
that the pelvis is permanently enlarged by it. Whitridge 
Williams has shown that the effect oi’ pubiotomy upon the 
•diameters of tb'3 outlet is well marked also, and that the 
operation is therefore serviceable in tlie funn61 'pelvis. 
He observed a permanent increase in the transverse diameter 
of the outlet of from l to 3 cun. in funnel pelves which had 
been subjected' <io this operation, ll is also-claimed that \ 
there is not the same risk of injuring tllC urtyllir^l. 

Pubiotomy may be performed by the open or the sub- 
cutaneous method. Jjrvthe open method a vertical incision is 0 
made just internal to the pubic spine (to avoid the external 
inguinal ring), and^about jLipches in extent. It may 
made upon either side, and is carried d#wn to the anteriorj 
surface of the bone. u Next the rectus sheath is divided and 
the finger is, passed down behind tho pubic boiie to the lower 
* U.M. , ’ 48 


moles 
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border of the pubic arch. A curved metal hook or carrier 0 
is then entered .above, directed behind the bone by the finger, 
and brought out below it in front. With the aid of the 
carrier a Gigli’s saw is passed and the bone divided. * Formi-j 
dable haemorrhage may occur from the subcutaneous tissues! 
and from the pelvic cellular tissue, and from the corpus! 
cavemosum which is necessarily injured by the saw\ 

In the subcutaneous method a small incision, about an inch 
in length, is made just above and internal to the pubic spine, 
and a special curved pubiotomy needle is passed behind the 
bone and made to emerge below the pubic arch by piercing 
the soft tissues that position. Through the needle a piece 
of stout silk is threaded, with which Gigli’s saw is drawn up 
behind the bone, and brought out at the supra pubic 
incision. 

The late results of pubiotomy are not unfavourable. The 
bones reunite by fibrous union only, but this does not 
interfere with locomotion, and a certain amoiuit of perma¬ 
nent increase in the pelvic diameter has been repeatedly 
observed. i 1 

The operations .of symphysiotomy .and pubiotomy have 
not been extensively adopted in this country, although 
several short series of cases have been recorded by British 
operators. Conditions in which they are indicated can also 
be dealt with by Caesarean sectioif, and this operation, is 
usually preferred for the reasons already stated. 

Both operations -are more formidable than Gtosarean 
'section, and it has still to be shown whether thoy possess any 
compensating advantages. u 


•-'Primary Reparr of the Perineum 

-41 1 obst etric lacerations of fine geuinojUD exceeding inch 
in depth.sh. 9 idd be repaid immediately- Such lacerations 
heal «well if repaired at any tone within forty-eight hours 
after delivery". Primary union can be obtained if surgical 
clednlipess ja observed but’when lacerations are allowed 
to remain imsutured they frequently become infected'during 
“fhe puerperium, and mry later on lead to^the occurrence 
of prolapse or. rectal incontinence. , t 

Three types, of. laceratioi), may be described. In the Jjxat, 
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Jvhich is usually overlooked, the laceration at first sight 
appears to involve only the anterior edge* of thte pftrineal 
faody ; if, however, the vulva is held open with the fingers 
[it will, be seen that a comparatively deep. Jaceratkffi runs 
upwards and somewhat outwards into the vaginal wall on 
one or both sides (Fig. 353, a). If this apparently trivial 



Fig. 353.—Perineal Laceration: %. First Typo. h. Second Typo. • 

^l'klgar.) . 


tear is neglected, it may lead subsequently to the condition of 
rolaxcd vaginal outlet and prolapse of the vaginal waflls, for 
it is frequently deep fcnou^h to affect the pdstftrior fibres of 
the levator ani and* the aSal* fascia, which support the 
*postc/ior vaginal wall. It ^should be repaired*with jtt JpT - 
rupted catgut.stitehes, as shown in th^ figure.. *' 

• In the second type the laceration involves Jbhe greflto:.part 
pf ..tha.perpaeaLhody and -a eiu#iderable pacf of,.the posterior 

48—2 _ # 
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vaginal wall, but the anus and its sphincter escape. Thi$ 
type jfc sufficiently obvious to be generally recognised and 
sewed up. It is best repaired by a series of sutures intro¬ 
duced? some through the perineum and some through the 
posterior vaginal wall (Fig. 353, b) ; this is preferable to 



Fig. 3<5-t.—Perineal Laceration: Thi^d 
Type. (Edgar.) 


• Xote that the skin suture has ; isscd through the turn 

" nulls uf llw npluncttr uui imtffln. ' 

passing tliem all through the perjneal surface and endeavour¬ 
ing tinclude the upper/rnd o£ the vaginal rent, for accurate 
apposition of the edges of "thb’ vaginal mucous membrane, 
“necessary for a good result, cannot be obtained 1.1 this 
\^ay. Strong udfcgut is tjie best suture 'material. 

In the thir4 type, posterior vaginal wall, perineal body, 
and anus are ad lorn.througli,-establishing direct communi- 
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cation between the vagina and rectum (fig. 354)., Thid 
severe laceration requires very careful treatment, or the 
patient will suffer from incontinence of faeces. The edges.of 
the rectal mucous membrane are lirst carefully united by a 
series of interrupted catgut stitches, which must he. tj qd on 
the reetdf side. Then the tom edges of the posterior vaginal 
wall are united in the same manner ; and lastly deep 
sutures eff silkworm-gut are passed through the perineal 
.surface, the lowest of which should include the divided and 
.’retracted ends of the sphincter ani muscle. 

When the delivery has occurred with ttjc patient under 
the influence <ff chloroform, perineal •sutures may usually be 
introduced immediately, before the anesthesia passes off, 
without waiting for the expulsion of the after-birth. The 
sutures should be clamped in position by artery.forceps and 
only knotted when tfie after-birth has been delivered ; other¬ 
wise, if digital removal of the placenta should beconfe 
•necessary• the operation would luwve 1o ho Repeated. This 
obviates tlifl necessity of.giving more # clrioroform in ordbr to 
pass the sutures when the third stage is over. In severe 
lacerations involving the rectum, it is Tbcltcr to wait until 
after the delivery of the placenta before beginning the 
operation, as considerable time is a rcquired in passing the 
sutures. • 

/ The patient should he placed in the lithotomy position, 
•and the parts well exposed, for accurate suturing is essential. 
Although considerably bruised ayd torn, the parts heal well 
if properly adjusted with stitches. * 
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Akpkmtaiiikn’s tosl in pregnancy, 

81, 112 

( ^Abdomen, ox;unination of, 87 
incision of, 720, 732 

* massage of, 558 i 

of pregnant woman at term, 312 I 
pendulous, 140, 400 
pigmentary chllngos of, 75 
Abdominal manipulation* of utenijf, 
521 

• pnlpation, 31*2, 378 

• pregnancy, secondary, 104 
wall, sterilisation of, 7^6 

Abort ifacients, 220 
Abortion, 218 

aftor-trentniftit of, 230 
•„ TmntomjP of, 227 • 

UVUI3* almost completely 
• detached. 223 • 

ovum partially detached, 222 
six weeks’ ovum,*227 
two and a half months, 220 
two to three weeks, 220 
causation of, 210 
clinical foatur*/ of, 221 
criminal, (552 * 

differential diagnosis of. 220 
drugs useful in, 231 • 

frequency of, 221 
incoinplclo. 220 . 

induction of, 131 

during first fliroo months of 
prcgnaj’gsy, 653 
during second three months 
of pregnancy, 055 
indication.^ 051 • 

Krause’s method, 001, 003 
methods, 053 

tupid method, 05;T»« * 

slow methods, 058, 000, 070 
inevitable. 225 

treatment of, 231 • 

n.issed, 220 # 

* nephritis causing, 20^ 
pathological conditions •causing,’ 
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pAvention of, 230 
septic, 230 * 

stages of, 222 
syphilis causing, 202 
threatened, 223 
" treatment of, 231 
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treatment of, 230 • 

tubal pregnancy terminating in, 
174, 177 

Abscess, mammary, G03 
Accouchement force, 730 

• in eclampsia* 539 

in induction of abortion, 070 
Acidosis, 110, 130 
Adhesions, amnio lie, 101 
After-birth, delivery of, 253 
After-puin# m the puerporium, 555 
After-treatment of (Aesarpan section, 
734 

Age, factor in labour, 241 9 

in pregnancy, 83 
Albmninuria and ♦.‘olampsia, 113 
dining lnegiumey, li.'t, 20<^ 

0 clinical features, 114 
etiology. 120 
treatment, 124 

Alimentary canal, treatment of in 
eclampsia, 534 
Allantois, 51 

Aine^orrha*n, symploiuatic., 84, 185 
Ainino-aculs, 82 
Amnion, 47 

formation of, 13 
Amniotie. adhesions, 101 • * 

voskIo, 20 

Ay.'emin and anasarca, clinical features 
of albuminuria, 115 
Ames pieties, chloroform woll borne, 
720 • . . 

in convulsions of eclampsia, 530 
in second ..tugo of Labour, 327, 

* 329 • 

Anasarca in albuminuria, 115, 142 
Anatomy and physiology of first and 
second stages of iabour, 254 
r f third stsyze of labour, 279 
pathological, of puerperal in-, 
fection, 5 >7J . , , 

Anle*partum ruptui^ of momDranos 

• in abnormal lanour, 453 • 

Anu-bodies, 590 * 

Antiseptics in management of jiofmld 

labour, 308 • • • 

Anuria in*xdarapsia, 535 • 

j Appendicitis, in jjrognanoy, 213 
I Arm, paralysis oL 645 
A pro&pso eff, 393 
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Arms, delivery of, difficulty in brunch 
presentations, 374 
Arterial tension in tyegnauey, 

Artories, total, 00 
Artificial feeding, 021 

respiration, me! hods of, 030 
Ascites, total, 400 

Asepsis in tins puerpeiiiun, 550 • 

Aseptic precautions, 310 
Asphyxia, blue or cyanotic, 034 
neonatorum, 033 
pallid or white form. 034 
treatment of, 035 
Ass’s milk, composition c>{, 021 
Asynclitism, anterior, 28!), 290 
poHlcrior, 2!)1 
Attitude, frvtal, 28(5 

deficient fiexior^of head, 207 * 
normal, 205, 208 • 

Auscultation in abnormal labour, 
347 

of total heart, 3LX 
Autogenetic infection, 507* 

Axis of internal us, 285 
pelvic, 250, 200 

Axis-traction forceps, application of, 

' 703, 705 

applied to hi-ail. 004 % 

delivery l»y, 710 
At ruction of head, 7©!) . 
introduction of blades, 700, 708 
locking of blades, 701 
Murray’s, 093 
Neville’s, 097 
traction with, 709, 712 
Watcher’" position, 711, 713 
when pelvis is contracted. ?I2 
with head in lower part of cavity, 
700 

withtficud in upper part of cavity, 
711 « 

Baoiuj, specific, in puerperal fn- 
fcction, 500 t 

Bacillus ooli # infection, acute, and 
pregnancy, 208 

causation of, in pregnancy, 209 
t chronic and pregnancy, 208 • 

diagnosis of, 210 

‘mode of infeetjon, 209 
pregnancy and, 207 
treatment. 210 

Bacterij, of piiei'pcral^nfection, 504 
Bacteria, an.x-robic, 504 

pfogenic, 5©5 * 9 

* »» pit* phytic, 504 • 

apecillfc organisms in puerjtsral 
• * infoetioif, 560 
Bacterial infection of telampsia, 124 
B»g of waters, during a pag 1 , 323* 
formation of, 240 
Ballottement, oxteriyil, 92 

internal, 90 * ^ 


fla mil's ring, 275 
Barno's ring, 275 
Ba si lysis. 745 

Battledore placenta, 103, 104 
Bicornate uterus with rudimentary’ 
horn. 142 * 

Biniodido of moicury, 311 
Bi-polar or combined vorsion,*087 

version, preliminarjc.s and steps-. 
in, 087 

Birth paralysis, 044 
Bladder, disordered function of, 1,35 
irritability of, symptom of preg¬ 
nancy. 80 t - 

separation of,from front of cervix, ' 
234 ** 

Blastodermic vesicle or blastocyst, 12 
Blood, circulation through placenta, 

40 

4 deficient coagulability of, 51!) 
disorders oi in pregnaney. 110 
dining pregnaiu.y, 70, 8l • 
in t he pucrpcriuhi, 540 , 

in scpticumna. 583 
fu'tai! character of, 58 
Blood-mole, 143 

Blood piessiire in pfegnnncy, 70 
Blood-vesxi 4s. fii-tal, 58 * • * 

placental, 4(1 ,, 

vteiinc. involution cluing* s, 553 
Hodv-weighl in the puei perium, 548 
Bone, right frontal, **poon-shaped 
: indentation of, 043 

| Bones of head, depression and de¬ 
pressed fractuirs of, 042 
pel\i«, turnouts of, 432 
; Bougies, intra-iilerim*. for induction 
of abortion, 001 ^ 

slerilt Cvi, ease for, 002 t 

Brain, nuu Old ap|*earuuees of, in • 

eclampsia. 119 

i Braun's decapitation hook, 748 
Breast, putting child to, 017 
Breastfeeding, cQJdra-iinlications for. • 
017 

of tho new-born child, 017 
i Bp>usts, care of, (luring suckling, 501 
1 enlargement* of, symptom of 
pregnancy, 80 
i Bteeeh ty*>k, 37.\ f 
! Breech or pelvic presentation, 072 
■ Breech presentation, bringing down a 
I a leg in. 372 

• causes, 359 

| diagflords, 301 t . • 

• diflUrultics in, 371 
external version in, 072 
ill abnormal labour, 358 
in fiat pelvis, 412 
in twin labour, 38(i 
management of, 307 
mechanism of, 302 
anomalies, 300 c 
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Br,pt*ch presentation— could. 
occurrence, 350 
fk>sit ions of. 3(50 
prognosis of. 3(03 
* Bregma, 270 

Brim, poIvTc 255, 261 

Broad ligament phlognin, 571, 5U5 

Brow pnfseu Cations, 314 

* diagnosis *>f, 356 

in abnormal labour, 35(5 
mechanism of. 35<) 

B rycci-Tcfic 1 io vji vn m, 16 

llutlocks, clolivery of, 371 

• • 

»*T.'.tonaiikan hystereet omy, 

' prognosis of, 736 

supra-vaginal ampul at ion. 735 
vaginal (’avalcan suction, 735 
Urcsiivcan section, absolute indica¬ 
tions. 722 . « 

afUT-lreatinl’ii 1 . of, 731 
* conservative, 720 
ui'aniotomy alternative to, 721 
extinction of eluM, 727 
e.vtra-pciifone.-il, 721, 736 
lia'inon lingo m. 729 
lus(ori<al retrospect. 719 
® in (■om c.ilorl h«oinorrha£r, 509 
HI (*dcUil])Mik,*')4U 
indication- foi. 721. 723 • 

maternal complications indica¬ 
ting. 723 
mortality of, 73(5 
ojH’.rativc proccdnie.-., 72(5, 732 
relative indications, 723 
removal of u teiunifier, 7*24 
iupturn of uterus through #car, 

467 

•sterilisation ol patient affla, 731 
• sur\ival ef child, 721 ( 

sutuies in. 7.30 , 

l real merit of placenta pra*via, 507 
treatment of uterus fti, 732 
• vaginal, 60S, 72<k*35 
Cancer of cervix in abnormal labour, 
437 

uterine, 217 % * 

Caput, location of, 307 
position of, 616 
sueoedniioiim, 34^(53 *• 

vertex positions of, in nor¬ 
mal labour. 306 

Carbohydrate metabolism, 109 • 

Carcinoma syncytialo, 607 # 

CarnOous-tnolo, 143 # 

Catgut sut ires, 732 * 

i of multiplication, 11 
Cellulitis, flolvio, 595 a 

and puerperal infection, 574 
Cephalluomatoma, 641 
Cepitalotribo, application of,,743 
JJrax^on IUcks, 741 
throe-bladoch 744 , 


i 


i 


i 


Cephalotripsy, 741 

Cervical wall, anterior, traiwerac 
laceration of, 140 

Cervix, cancer of, in abnormal labour, 
437 

changes in, 69 

condition at onset, of labour, 244 

* condition during a pain, 323 
condition in labour, 274 

digital dilatation of, in induction 
of abortion, 6(5.3 
dilatation of, 233, 277 

by dc Kibes' bag, 501 * 

inducing abortion by, 653 
dilated, prolapse of corcl with, 392 
erosion of, 87 

incision of, in rapid method of 

• abortion. 65R 
injurfl”* to. by. forceps. 718 
lacerations of. 478 

uml puerjicral infection, 574 
of inullipuru at. term, 244 

wlnrdied of eclampsia, 245 
plugging of, 506 

rigidity of, in abnormal labour, 

43S , 

functional. 433 
• or game, 43!) 

mi pilin' of hU-iiis involving, -l^TO 
Cluinberl«m's foiccps, dilTcrent pat¬ 
terns of. 639 

Chick, mnnioit in development of, 13 

* ‘hild, growt h of. 620 

jirogrcs.s of, 02b 

survival of, chances in (Vsareiin 

.Section. 721 

•Vcp ahtn Fietus and Newborn. 
Chloral, administration of. 537 
Chloroform, administration of. risk* 
of, 533 9 

durmifsecjond stage, 327. 329 
jvdl fcoruc in pitgnancy, 726 
Chorea, pregnancy and. 212 
Chorni-d»cidunl space. 30 
Chorion, clTunges m, 35 • a 

formation of, 13, 31 
fiondosiitu, Io, 49 

• hydatidiforin degeneration of, 

148. 151 

hove. 11,4!) • 

left in uterus, 513 
placental, 27 , • 

with exteusivo hremorHiago 
and vesicular degeticra'don 
* t of. 151 

* V-hitions of, to (fccidmi, 27 • 

villi of, 33 , 

U.'hononepithclioma, 607 « 

cljjiicn] diagmjus, (ill 
in puerp#rium, 607 
microscopical characters, 607 
treatment, til l a «, 

Cl^rionie toxaemia,* 112 
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Chorionic villi from a tubal mole, 

• 176 

recognition ot, J 78 
Chromosomes, 11 
Circulation, eclampsia and, 538 
foetal, 58 

changes in, at birth, 60 
maternal, development of, 40 • 
Circulatory system, 76 

diseases of prognancy and, 203 
Citrate of sodium, value of, 624 
Cleidotomy, 749 

C<#tion, relation lo fertilisation, 242 
Colies’s law of immunity, 201 
Colostrum, 560 
Golpotomy, posterior, 107 
Conception, prevention aftor Uaisarcan 
section, 734 « * 

Conia, causos of, 529 • 

Conjugate diameter, external, of 
pelvis, 402 

Conjugates, description of, 257 
Contraction, pelvic, 394* 400, 409 
operations in, 722, 738 
rare forms of, 423 

# ring, uterine, 275 
uteri no, 70, 243 

Convulsions in eclampsia; anesthetic 
# ’ or Redativ.' drugs for, 536 
character of, 528 * » 

diagnosis of. 529 
statistics of, 527 • 
treatment of toxic symptoms in, 
53(1 

Cord, umbilical, 51 

at term, 51 # 

division of, 615 
epithelium of, 53 
insertions in placenta, 54, 163 
ln%r fmbal end, 50 
necrosis of, 621 • 

presentation of, troaW by pos¬ 
ture, 300 

prolapse of, in abnorm%l labour, 
. crises, 389 
diagnosis, 390 

instrumental, management, 

* 390 • 

presentation, 390 

* risks, 300 

twin, 99, 389 
with tyie kno|, 52 
Corona radiata, 3 
Cojpus albicans, ^3 

Corpya fibrostim, 6 % * 

Cofpun luteum, 4, 6 # • • 

thPeo weeks aftor menstruation, 5 
€o\g’s milk, composition of, 621, 624 
modification <#, 623 
sterilisation of, 623* 

Cramp in legs, 1^2 
Cranioclasm, method of, 745 
^ranioclast, application <ff, 744 * 


Craniotomy, alternative to Caosarjsaif 
section, 721 ' 

indications for, 737 ' • 

perforation in, 738, 740 
Croara, value of, 624 • 

Cr6do’s mothod, 615 * 

Crilo’s shocklesa method, 723 
Criminal abortion, 652 • 

Crotchet alternative ty, cephalolribn, 
741 

Curettago of uterus, 235 
Curette, blunt, 588 g , 

Cutaneous system, changes in, i4 
Cystitis in the puerporium, 597 
Cyto-trophoblast, 19 

Dead tissue, as channel of infection 111 
puerperal infection, 569 
Death, sudden,* in the puerporium, 

«13 a „ 

Docapitation, 737 • 

hooks, 741, 746, 748 • 

methods of, 747 4 

Decidua hasalis or scrolina, 22 
capsularis or retlcxa, 23 
discharge of, in tubal prognancy, 
187 • 

relatftuis of choriAn to, 21^ • 

vera, 22, 24 « m 

Decidual cells, 187 • 

endometritis, 157 
spa«e, 42, 66 

Deciduotna malignum, 607 
Delivery by axis-traction forceps, 705, 
710 

spontanoot^, in contracted pelvis, 
,410 

Do Kibes’ forceps, 665 9 

hydrostatic bag, 6t>4 • 

l)cssaig;ies-Kil>omont insufflator, 040 
lAabotos, pregnancy and, 211 
Diagnosis of bacillus coli inlcction, 
210 « 

of breech presentation, 361 • 

of brow presentation, 356 
of cliorionepithelioma, 611 
• of contracted pelvis, 400 

of convulsions in eclampsia, 529 
of faoo presentation, 347 
ctf*hydati£i^orm mole, 156 
of inversion of uterus, 481 
of labour, 312, 338 
« of pregnancy, 83, 91, 215 
of rupture of uterus, 472 
of septicaemia, 584 \ % 

1 ml tuoal mole, 192 

Diagnosis, differential. gS’ec Defe¬ 
rential Diagnosis. * 
DiameterS, conjugate, external, 402 
of foetal head, 271 
pelvio, 257, 261, 401 9 

outlet, 404 

Diaphoretic measure%in oclafnpsia, 534 
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tc JiioUin albuminuria, 125 
9 during lactation, 619 
Differential diagnosis of abdominal 
, pregnancy, 195 
of abortion, 229 

of ante-partum liajmovrhago, 498 
of backward displacement of 
uterus, 136 

• of pelvic hramalocele, 194 
of pregnancy, 96 
of retroversion of gravid uterus, 

436 « 

.of tubal pregnancy, 192, 229 
Jtyfcstion in. normal pregnancy, 104 
digestive disturbances of artificially 
fed infants, 631 

functions in the puerperimn, 048 

Dilatation of cervix, J533, 277, 392, 
504, 653 
of os extorniim, 247* # 

of os uteri, 222, 245 
Dilating bag, do Kibes’, intnxluction 
of, 504 

Dilator, small hydrostatic, 5t\l, 659, 
663 

Dilators, branched jjiotal, dilatation 
l^y, in induction of abortion, 

Font on’s, 233 • 

Dorsal position, application of loftg 
forceps in, 714 

Douches, hot, for lurmorrhagd, 522 
Douching, vaginal, 3U 
risks of, 556 

Douglas, pouch of, blood accumula¬ 
tion at, 191 r • 
tibi*oids in, 436 t 

Dm,cis in eclampsia, 536 

■influencing the uterus, 237 
Pilotless glands, 123 , 

during pregnancy, 77 • 

Diihrasen’s method in Cmsureau sec- 
lion, 720 * 

*• 

Et'LAMPflrA. 116 

bacterial infection of, J24 
complicating laboiy, diagnosis of,' 
529 

medical treatrnont, 533 4 

prognosis, 

surgical treatment, 539 
synopsis of treatment, 540 
treatment, 530 • 

conduct of labour in, 538 \ 
f!rug» in, 636 « { 

ductless glands and, 123 * 

9 otiolo^ of, 121 
hepattc, 121 , 

in pregnancy, 113 
labour complicated by, 527 
• liability to, 115 » 

mortality of fcetal and maternal, 
530 • , 


Eclampsia— contd. 

pathological anatomy of, 117* 
pressure theories of, 124 
renal, 121 

conditions in, 118, 122 
tubules from caao of, 117 
surgical treatment of, 539 
" toxaemia of, 531 
treatment of, 530, 533 
types of casos, 540 
uriemic theory of, 124 
Ectopic pregnancy, 168 
Emboli due to chorionic villi, 35 • 

Embolism, pulmonary, sudden death 
from, in tne puerperium, 613 
Embryo. 54 

development of, 15, 6 L 
Embryonic octodcrrH, 12 
Embryotoftxy, 453 

Encysted typo of inl.m-poritoncal 
bleeding, diagnosis of, 191 . 
Endocervicitis, gonorrhoeal, 203 
Endocrinous glands, 77 
Endometritis, decidual, 157 

decidual and hydroirlnca gravi¬ 
darum, 158 

infective puerperal. 572 
putrid piiorperuf, 57! 
Endometrium.^vntieal section of. 1 
Enemata, saline, in eclampsia, 534 
Entodermie vesicle, 20 
Epilepsy, diagnosis of, from convul¬ 
sions in eclampsia, 529 
Epiphysitis, syphilitic, 168 
Episintomy in face presentation, 
441 . ‘ 

Epithelium of umbilical cord, 53 
Ergot, action and uses of, 448 

administration of, in ] Hist -par tup*. 

Imunorrhapc, 522 * 

in accidental haunorrhage, 499 
injection of, 336 
Erosion of cervix, 87 
Eruptions, 75 

Evisccratioli of foetus, 737* 74,9 
Evolution, spontaneous, stages of, 382 
in shoulder presentation, 380 
Erfbrotions during puorperium, 545 
Excretory functions during preg¬ 
nancy, 78 •» 

Exhaustion from obstructed labour, 
461 , 

i. Exomphalos, 52 • 

J&costosis, sacral, 43 i * ^ 

Expression of placenta, 334, 521 
Extension of fcetal head, 301 * 

Extra-uterine gostation, yi8, 188, 196 
^Extremities, prola^so of, 393 * { 

FACE,^c$tal.^Iiameters of, 349 
Face presentation, 344 
, diagnosis of, 34#, 

*» cpisiotomy in, 441 
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Face presentation -cuntt1. 

• foreops in, <17 
management of, 15.74, 357 
uieehftiiism in, 348 
positions in, 154.7, 349 
Facial paralysis in ncw-lK>rn child, 044 
Fallopian tubes, function of. .‘5, 15 
gonorrhn<al infection of, 203 
gravid, 171. 172 

infection of, in puerperal infec¬ 
tion, 574 
removal of, 731 
[•Veiling, art ilicial, 021 

during lirst. week of life, 017 
mixed. (i27 
Female pelvis, 255 

Femur, left, congenital dislocation of, 
due to oblique'pclvis, 428 
Fenton’s utoiine dilator, 2.>3 
Fertilisation and implantation, 9 
Fever, pucr|>eral, 503 
Fevers, acute infectious, associated 
with pregnancy. 199 
Fibroid polypi, 430 

tumours. Caesarean section indi¬ 
cated by, 723 

Fibroids, differential diagnosis of 
retroversitin and, 130 * 

^ sub-peritoneal, 435 

uterine, influence tin I ibour, 435 

and pregnancy, *215 
Flat pelvis, 300 
Fleshy mole, 143 

four weeks’ gestation, 140 
Flexion, effect of weilgo-sliapo head 
on, 294 

explanations of movements of, 
295 

in face presivitati m, 351 
FictalSnv.d, after-coining, application 
of forceps to, 717 * 
after-coming, extended or 0'ixed, 
370 

after-coining in breech presenta- 
t’ionr3b8, 412 
birth of, 251 

crushing of, 741, 713, 745 
decapitation methods, 74(5 
dolivory of, 329, 354, 375 
diameters of, 271 
effect of labour upon, 304 
“ engaged,” 323 

expulsion of, extension movo- 
nient Qf, 3‘11 
exlcnsion ok 330 

" ojtfraotion by uxis-tractipu for¬ 
ceps,,709 

1 r , (extraction of, 7.43 

flexion of, 292, 290, 351 
*• girdle of o.jii act, 21. 
injuries of, 0)43 

in upper pai^tgf pelvic cavity, 711, 
level of, during lirst stage, 32'.’, 


Fu>tal head —ronld. „r 

methods of |K’.rforating, 739 • 

moulding of, 304, 342, 349 

after face presentation in, 
abnormal labour, 353 
extreme, 414 

extreme, from labour in 
generally contracted pel¬ 
vis, 414 

in tiat pelvis, 412 
ossification of. 209 
pelvic brim, -and bi-manual 
method of estimating size of. 
421 

relation to pelvis. 290 - 

rotation of. 297, 339, 710 
shape of, 271 
sutures of ,209 
wedge shajM-, 294, 411 
Kintal huirtpuUM'uitation of. 318 
sign of pregnanc y. 91 
sounds, maximum intensity of, in 
vertex and breech presenta¬ 
tions, 320 
Fad us, 54 

abdominal .. enlargement ob¬ 
structing lftbqur. 400 
abnormal condit ions of, 107 # 
ascites, 400 

nl titndo of, 205, 2(57, 315 

t in spontaneous evolution, 380 
axis pressure. 2S5 
circulation, 58 

changes in, at birth, (50 
« i ompln-at,'ons, iiso of forceps in, 
(02 

Wonipressus. 102 
dentil of, 195, 230 
1 auscs of. 120 

lt in albuminuria. 115, 110 

* in eclampsia, 120 

in utern, 230, 239 
version of, 071, (575 
destruction, >f, 737 
discaso transmitted to, 43, 108, 
200 

diseases o£, 159, 033 
disposition of, in normal labour, 
£06 

e.’iampsia of id. 120 
evisceration of, 737. 7 49 
excretory organs of, 151 
extension of trunk, 300 
extraction of, after craniotomy, 

* 740 

after doeapitation, 748 
in Caesarean Hectic m, 727 
extra-illtorinc, retention in abdo¬ 
men, 185, 190 
forceps injuries of, 718 
fount! in moles, 147 
heart sounds of, 93, 318 
• iullueneo on labour, 243 
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Jfottis— could. 

*• "ntra-uterine manipulations of, 
465 

labour obstructed by, 456 
■ liver of, 01 
maceral ifm of, 2.'IS 
mature, 57 

monthly growth of, 50 
, mortality ij^colampwo, 5.10 
mummified, 102 
normal labour and, 260 
nutrition of. 41, 51, 61 
obstetric injuries of, 611 
Oedema of, 450 
* pal]iatum of, 114 
papyraoeus, 102, 218 
physiology of, 61 
posh ions of, 14-5, 111) 
positions wilh vvifex presenting, 
286 m 
presentations in twin Jal»owr. 

• 186 

respiration in, 60 
retention of, 216 

risks to, in breech presentation, 
166 

rotation of, 111* 

•shoeing normal attiteulo of 
flexion, 20} , 

.dze of j 228 * 

skull of, 268 

See (lUo under Fietal Head, 
spontaneous movements, 1)2 
syphilis of. 201 
viability of, 57 
weight, mid size of,>*'»7 * 

FonlaneJIos, 26!) 

in veitex presentation, 124 
posterior, detention of, iff. nor¬ 
mal labour, 124 
Food tests, 620 
Foot, prolapse of, 193 

seizing in transverse presenta¬ 
tions, 681,081 * 

Forceps, application ana uso of, 141, 
701 

application to afte --coining head, 
717 * . . 

axis-traction, application of, 703, 
705 . 

applied to head, 691 
delivery by#710 
extraction of head, 709 ^ . 
introduction of blade.s 706, 
708 * 

locking of blades, 70? • 

Mi gray’s, 693 
I^ville’s, 697 
traction with, 709, f 12 
Wale her’s position, 711, 

713 

when pelvis is e.oiTtractod, 
•712 


Forceps, axis-traction— could. 


—-- 

with head in lower parfc of 
cavity, 70?> 
with head in upper part of 
cavitv, 711 

cephalic and pelvic curves of, 61)1 
Uhainborlens, different patterns 

• of, 689 

He Kibes, 666 

double slot, lock and shanks, 

019 

in face eases, 717 
in jielvic eontiaetion. 702 * 

long, appliealimi in dorsal posi¬ 
tion, 7 14 

applied to head, 692 
introduction of blades, 7|6 

• use of, 714 • 
long o%curved, 692 

.Mm ray's axis-traction, 691 
* Neville’s axis-traction, 697 
obstetric, 689 

mode* of action of, 61)7 
operation, lisks of, 718 
ovum, 215 

•dioit or straight, 090 
straight, applied lo head, 091) 
use c;f, indication*! for, 699 
l Fnn-tuir, lis'-urcd. of skull. 614 
Fvaeiulea indies ut head, 642 

• )f limbs fiom unskilled «l«4iveiy, 

045 

Fiitseh. incision of. 711 
Funnel-shaped pelves, 42!) 

I (J \sTuo- i'.ntkuitis. acute, from un¬ 
suitable feeding. <>12 
i tlasiro-intestiualjncnioirliftge, 648 
; floatation. St r rroguaiiey. * * 

! (Jigautiwn, ferial, 459 
1 digit's »*aWf 754 

; Uirdie*of contact, diameters of, 271 
I Elands, ciyJoerinoii.s, 77 

mammary, 71 • , • . 

inflammation of. 601, <>05 
i (lass, iiitru-utorhu. Join ho nozzle, 589 
i (Ilavs tube for carrying sterilised 
bougies, 662 

t .(Junorrluea, pregnancy and, 202 " 

i "(Jraalinu follicle, ripening and rupture 
of, 1,2 

site of implantation, lnit # 
^!rip, Mauriccau-Veit, 169 • 

* Framio, 370 * • 

• t#menie, 370 • 

• 

Y^matocelb, pelv*, 192 

difftrenti** diagnosis of, 194 
in mesial sagittal section, 193 
treat meat of, 19^ 

Kuc*viatocole, , pcri- artd para-tubal, 194 


• « 
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liaem&toma mole, 143 

# pelvic, 192, 479 
vaginal, 47$ 
vulval, 479 

1 Hematosalpinx, 177, 194 
tubal abortion with, 186 
Haemorrhage, accidental, 484, 488, 
49G * 

treatment before labour, 499 
treatment of, 607 
amount and rapidity in tubal 
pregnancy, 188 , 

c ante-portuin, in abnormal labour, 
483 

causation, 484 
differential diagnosis of, 498 
morbid anatomy of, 491 
symptoms and influence 
upon labour, 493 
arrest of, by do Kibes’ dilating 
bag, 504 

bi-manual compression in, 525 
clinical feature of c,bortion, 221 
concealed accidental, 493, 497 
concealed treatment of, 509 
control of, in Cuesaroan section, 
730 

dill use, 189» 

during normal labour, 2/8 
* encysted in tut naif 191, 197 
oxternai accidental, 497 
from head, as u Result, of injury 
during labour, 041 
from inertia, treatment, 520 
from lacerations, treatment of, 
525 

gastro-intestinal, 048 
- treatment, 049 

in hydatidiformpuole, 155 

• it threatened abortion, 223 
in tubal rupture, 179, 182 
internal, diffuse Lypt* in extra- 

utorinc pregnancy 'treat¬ 
ment, 196 . • 

in tubal pregnancy, 185, 

' 187 

intra-cranial, 042 
iutra-poritoneaJ,* diffuse typo of, 
189 

* encysted typo of, 191 t 

of placenta, 160 
post-partum, 518 
t causation of, 518 

diagnosis, 520 *' 

r puerperal, 600 , < 

*- .secondary post-partum, 006 i- 
separation of placenta b^, 280 
r tempofary arrest of, 500 
1 unavoidable, <584, 488 * * 

Hand, prolapse of, 393<. 1 

Hands and forearms, sterilisation of, 
in management of normal labour, 
309 r “ * f * 


Head, after-coming, 308, 376, 412 ■ . 
and arm, presentation of, 3(f4 •• 

birth of, scalp appearing ufi vulva • 
in normal labour, 251 < 

vulva completely dilated* in. 
normal laboilr, 262 
delivery of, difficulty in breech 

presentation, 376 * „ 

in face presentation in ab¬ 
normal labour, 354 

extension of, in normal labour, 300 
in passing pelvic outlet, 330 
iluxion of, in fae# presentations in 
abnormal labour, 351' r 
in normal labour, 292 
injuries to, (luring labour, 641'' 
internal rotation of, 297 
moulding of, 304, 353, 414 
presentation, 072 
wo<lgo tlioory in normal labour, 
294, Si l 

Sen also jj’uejbal Hoad. 

Heart, changes in, in eclampsia, 120 
diseases of, pregnancy anil, 203 
foEtal, sounds of, 94, 319, 362 
in pregnancy, 76 
in septicumfva, 083 
stiivulation of, 526 » 

valvular disease and pregnancy, 
204 

Tiebotoiny, 753 
Hogars sign of pregnancy, 88 
Heredity and multiple pregnancy, 97 
Hernia, congenital ventral, 52 
of gravid uterus, 140 
Horpee gestafionis, J32, 213 
lloterogonotic mioclion, 568 
Hicks’ (Braxton) oephalotribo, 741 
method of bi-polar version, 687 
Hip-joint, disease of, oblique poJvis 
1 0 duo to, 428 

‘Hooks, decapitation, 741, 746, 748 
Hormouo, *’rognaucy, 74 
Hour-glass contraction of uterus, 513 
Human milk, composition and charac¬ 
ter of, 618 

Hydatidiform mole, 148 
cau^atiolf of, 154 
clinical features, 155 
{Iragnosig of, 156 
malignant* 154 

soction throvgh a chorionic villus, 

, 153 

treatment, 156 
ilydfamnios, 147, 159, 359 
rOlfgo-, 161 

Hydrocephalus, 359 r- , 
labour obstructed by,6456 
maifiigomont of labour in, 458 
Hydrorrhuca gravidarum and decidual 
eudometritis, 158 

Hydrostatic dilating bag of do Kibes, 

. 601,606 r , 
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Hydrostatic dilator, small, 659, 663' 
Hyfteromesis gravidarum, 126 
Hysterectomy, Caesarean, 735 
prognosis of, 725, 736 
• reasons for, 724 
Hysteria, cK/Toroiitial diagnosis of, 
529 * 

Hysloricai vomiting, 120 
ytystero-epilejjy, 529 

Tctkrus neonatorum, 648 
Incision, abdonfmal, 726 
incubator for premature infants, 

• T»30 

I .etlia, posl-parturn, causes of, 519 
uterine, treatment of luemorrhage 
from, 520 

Infantile syphilis, 650* 

Infants, artificial feodum of,^ligcslivo 
disturbances in, Iral 
« foe.diug, effect op weight, 620 
premature, incubator for, 630 
management of, 028 
weight of, 620 • 

Inlareturn, pathological, of the pla¬ 
centa, 165,48S • 

Injection, puerperal, 563 ’ • * 

autogenetic infection, 567 
bacteria of, ot»4 # 

causation, 564 
channels of infect ion in, <>68 
clinical varieties of, 575 
helcrogonctic infection, 5(57 
mixed infection, 567 
pathological,anatomy of, />7L 
poyvers of resistance to, 569 
‘specific organisms of, 566 
Infections, chronic, ami pr* ^naney, 
.200 

Inflammation, acute tubal or ovarian 
iu i>uerpt;rium, 597 
local pelvic, 594 

T njeetion of saline solution in treat¬ 
ment of post partum hemor¬ 
rhage, 526 

in treatment of convulsions in • 
eclampsia, 533 J 

Insanity, reproductive, in puerporium, 
6li 

Insufflation, in artificial respiration, 

639 » ' 

Insufflator, Ribcvuont - J)e'9saignf$>’, 

640 

Inle^risted diameter of pelvis, %01 
Internal Dallottoracnt, sign t)f ^ireg- * 
mincy, 94 

Inters pin£is diamoter of pelvis, 401 
lntra-pentoneal bleeding diffuse type 
of, 189 

encysted type of, 191 
Intra-utorine bougie for inclbction of 
abortidh, 66 # 


Inversion of uterus in labour,-480 
causes of, 480 w 

diagnosis of, 4&1 
induced, 481 
prognosis of, 482 
symptoms of, 481 
treatment of, 482 

Involution of uterus in the puerperium, 
548 

loOuul pltmca, controlling intenwl 

rotation, 413 

Ischium, inclined planes of, 300 

a 

Johnson’** method of pelvimetry, 408 

Kionkvs, changes in, iu eclampsia,! 17 
decapsulation of, iu eclampsia, 

• 535 » 

discuss of, in pregnancy, 113, 
116,118,122,206 
right, in pyolitis, 209 
right, predisposition to’ disease, 
209 • 

Klcbs-Lofflcr bacillus, 566 
Ivju*e-chest position in treatment of 
picsontation of cord, 391 
lvnce-elbow position in treatment of 
presentation of cord, 392 
Krause s method of induction of 
abortion. 601, 603 
Kyphotic pelvis, 429 

Labour, abnormal, 343 

abnormalities in action of uterus 
m, 442 

ante-jMU tum haimorrhuge in, 483 
" symptoms and influence of, 
495 

nute-pnrtu^i rupturo of moin- 
branes in, 4o5 
attitu/fo of the fa:tus, 315 
bree< h or pelvic presentations in, 

' 358 

1 brow; presentations in, 356 

Caisar^an section before and 
after, 732 
during, 724 

> complicated by eclampsia, 527 
diagnosis of, 529 
general principles of treiA- 
ment, 531 

medical treatment, 533 
occurrence, 527 9 

prognosis, 530 • 

9 § surgical troatnfcnt, 539 • 

• • synopsis of treatment, 540 

• treatment, 530 • 

conditions of soft pafts and, 

• conduct of, uAclampsia, 638 '* 

COTitractpd pelves, 409 > 

management of, 414 
diagnosis of ^"pelvic tumours 
43fr* 
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Labour, abnormal- -could. 

effect of o^craction of uterine 
inusolo on, 454 
face presentation in, 344 
diagnosis of, 1U7 
management of, 351 
mechanism, .‘US 
tal.se, 184, Il>f> < 

Hat pelvis, 410, 411 
• inversion of uterus in, 480 
management of, 500 
nicebanism of, in btccuh presenta- 
» tion ill lint pelvis. 412 

in generally eontraeted pel¬ 
vis. 412 

limi-expulsion of placenta in, 510 
obstructed. 455 

by 1ihiov4 tumour, 420'* 
l>y liydrocepluilus»450 
obstruction of, clinical results, 401 
ovarian cyst obstructing, 424 
pelvic contraction and, 214 

prolapse of umbilical cord aud 

lunbs in. 280 


Labour, normal— contd. 
stage of, third, 252 
onset of, 242 
pains of, 242 

Labour, ovariotomy during. 425 
nrecipitatc, 400, 442 1 
premature, 242 

in albuminuria, I V-> 
induction of.051, 052 

inpolviccontraction, HO 
postnuiture, 242 
second stage, expulsion, 248 

prolonged, use of forceps in, 
700 * 

third stage, anatomy and physio¬ 
logy of, 27!) 

vaginal examination during, 221, 
247 

Lacerations in forceps operation, 718 
ha*n»orrhagc from, treatment, 525 
Lactation, rffet and hygiene during, 
till) 

process of, drill 

Langhans, cells of, 20 


rupture of uterus in, 402 
transverse or shoulder presenta¬ 
tions, 277 

treatment o C aceident.iljiicmor- 
rhugc licforc, 400 
( twin labour, 280 ° 

Labour, normal. 241 
age factor in, 24 1 
chloroform during. 227. 220 
date of, 211 

diagnosis and general course.of, 
ill oecipito-posterior positions 
of vertex. 328 

dbplacement of pel\ie lloor in, 202 
effect of. upon tlm foetal head, 204 
fir .1 stage, duration of, 248 
first and second stagou, maternal 
passages and. 254 • 

fcctiil positions in, 287 
fo*tUH and, 266 
forces pf, 272 
general offccts of, 278 
hajmorrhage during, 278 
labour centic, 278 
liquor aninii in, 272 
management of, 308 

abdominal palpation in, 312 
antiseptics in, 308 
, diagnosis) 312 
dirst stage, 325 
preparations, 308 
second Stage, 327 
‘ 4hird stage, 331 
mechanism of, 284 
nerve centre oi, 278 
stages of, 246 j*. 

stage of, first, 247 

second, W8 

second,-Wfth eatial in, 27"> * 


islets of, 3!) 
layer of, 32, 37 
Leg, prolapse of,*S!)3 

pulling down in placenta pm*via, 
501 

« white*, 508 
Leopold’s o\urn, 20 
LeuetH-yiosis. 517 

Limbs, fractures of, from unskilled 
deiivorv. 645 

, prolapse of, in abnormal labour, 
”80, 3!*:> 

i Lime salts, excretion oi, 70 
water as diluent.. 624 
Lipoid '“distances in blood, 110 n 
Liquor aninii. composition of, 40 
esraiK* of, 247, 253 
function of, 51 
in normal labour, 272 
[ Lithopcislion, LS5, 106 
; Liver, clumgcB in, in eclampsia, 118 
diseases of, pregnancy and, 78, 
211 

beta I, sizcPof, 58, 61 
■ Lochia, as channel of infection in 
puc* 'uul infection, 568 
: Lochial discharge in the puerperium, 
554 

; “ •ringings” in pregnancy, 77, 104 
i I^ozengo of Michaelis, 403 
! Lutoih cells, 5 
j* ,. « 

i MAiiAiiTA in pregnancy, 20” 
j Malo pelvis, 256 v 

j Malformation of uterus, aud prog- 
nanej', 141 

; Malignant uterine disease and preg¬ 
nancy ,'217 

I Malnutrition, signs of 75 
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Mammals, lower, amnion in, develop- | Mole.— conld. 


m^nt of. 14 
Mammary a bseess, 603 
jVfammary glands. 71 

nduatyon in pregnancy, 73 
inflammation of. 603 • 

. # ttcalinen1, 605 

pigmentary changes in. 72 
• Mampulntinflf in treatment of back¬ 
ward displacement of uterus. 138 
Mastitis. 603 

ALatwn.il complications, use of forceps 

.in, 701 

^Mnuiircnu Veit grip in breijrh pfe.se n- 
tatioiis, 36!1. 370. 371 
"Meals, tost fce.ls for infants. 62o 
Meconium, amount of. 617. <520 
Mel-ciui ueou.ilo! nin* 6 IS 
Memlirancs. ante p.trtiim ruptuie of. 

413 * • • 

uianaaerni lit of, I.Vi 
»leli\i'i‘i of. ifi lea nnil l.iliour, 

• :m ‘ 

(IlM'il •IS of. I -"lit • 

morbid it'llicsioii of.j5l2 

ueerosis ul. 2.'^' 

r^ptuie of, 24 -, .UMl ^ 

* hi iielm lion <4 a hoi lion. J»61 

iwim til) •• 

Menstrual «!>-■-!.In.). S e 

Mmisliiiation.il m 

anatomy of, 8 
arrest of in pregnancy, SI 
ariosi of, ilue to operative 

met lit ids’. 731 
effect oil lud.il iffil, 610 * 

Metit;J distm baucc.s in pregnane#. 132 
MeJto-\ el teal pine, position and 
flmpe of, 3'»7 

tlc*reunal sails. 311 t 

Meri’iiry. poisonous uhsoipt ion 
from douching. .Vi7 
^Metabolism, e irbohx.lufte, I0|l 
in pre«_>u.ui.*\. Ti'* 

Alclrills. ,173 

Motrorrhttub m lub.il p curium*}. IXJ 
Alilk. .iss‘«, ( omposition of, 621 
< mv'»,» mil posit ion of, A21 

cream of. 624 ^ 

ino.l ilit-a t io| fif, 62-1 * 
pasteiirisal|iu of, 623 
protei'ls 622. 621 
.sterilisation of. 623 • < 

human, J3 # 

+ •< omiv>.it ion and character of* 
618.621 * 
liily amount secreted, 610 
Rloiucnts of. 56U * * 

MiJk steriliser, iSoxhlel's, 62.1 
Miscarriage. .SY*j Abortion. 

]&#ic. blood. 143 • 

ilesl^v, 146 

Uydalidifofkn. 148 • 

•bA. * “ 


I 


tubal. 174 # 

chorionic villi hi, 176 
uterine, 143 

can sat ion of, 1;!4 
clinical features of, 1.70 
symptoms. 14S 
* vesicular, 148, 1.10 
Monsters. 08, 1(H), 167 # 

double. fOO * 

Morning sickness, symptom of preg¬ 
nant y. 8.1 m 

Morphia in convulsions in eclampsia, 

537 

Mentality of biccch presentation, 367 
ot ('.esarean operations. 410. 736 
ol eclampsia. .130 
*of forceps notation, <18 

of puerperal infectum. .161 

of symphysiotomy. 753 

Aloiisn, p oi-(:s.s of fcitillsalioii ill. 10 
Multip:ir.i. •» 11 

Mummified to't is, 1<)2 
Munform bo h. II 
Murray's avis-trad ion forceps. 603 
Mu ,j cle, ate*im*. elnnges in. 68 J 

Aryxo-librmiml i. p^venlal, 166 


N’.u. i.ia; • obleputv or anterior 
asynclitism. 200, 201 

pel\ is. PgO 

Navel. .S', i Ciubdii-us. 

Nn iosis. massive. 100, 111) 

Xeplmtis m p.-eeiumcy. 206 
NVphmt.nny in pyelitis. 2],I 
Xei votis (listurbimccs. efle. t on biel.i- 
I ion. 610 

cvcile.iicjf, ri*o of lemj 
dm* to. .H I 

s\s|,.fli m pivgmm v, ■'.. 

N** y it is*pivi*‘i.inev an l, 211 
Ne\ die s a vi >-t*'.u lion foreep 
New-bofn (InJil. 6L.1 

breast fee liu * ol, tilt —• 
caic of. 610 

general mail <..omeut of. till 
J skill of. 621 

Nipples, cric ked o.* son*, 352 g 

prepuatimi for *hu**klin*_r. 541 
Xilroaen, ivnrin e\ r<*tion of. 100 


l^erature 
211 
. 607 


^)«STi-Tliir forceps^»8:^ * % 

# # injfcnes and diseases of the fijjtus. 


modes of action of, |#97 i 

^ operations, twl • • 

% .*#criliser. 309 * 

, Oecipito-anfl rnu* jwisition, axis-trac¬ 
tion forceps in, 7fc3 

• # ')ccipitn-f rental j^fime, position and 
j AhajK* of, in nonn.il labour, 298 # 


» 


49 
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Occipito-postcrior position, difficulty 
in delivering head in, 338 
usual. moulding, in normal 
labour, 342 

of vertex in normal labour, 299 
management in, 330 
mechanism, 337 
diagnosis and general coursA 
of labour in, 338 
* in normal labour, 337 
Occiput, backward rotation of, in 
normal labour, 200 
forward rotation of, in normal 
Inlw»ur. 208 

(Krlenia. fo-tal. i. r >0 
in pregnancy, 200 
of placenta. JOG 
Oligo hvdmiunio*. HI] 

Oocyte, human, 3 * 

Operations, obstetric. 050 
Ophthalmia neonatorum, 640 
prevention of. 015 
treatment. 047 

Opium in threatened aboilion, 231 
Opsonins, 501 

f)a externum, dilatation of, 247. SlC 
also Cervix. 

Ossification of feet,41 skull. 209 < 
Ostopmalaeie pelvis, advaneed do- 
form ily of, 424 
pseudo-, 425. 420 
with modeiuto deformity. 424 
Os uteri, dilatation of, symptom of 
abortion, 222 ' 

internal, dilatation of, in normal 
labour, 245 * 

Ovarian cyst obstructing labour, 431 
• cystic tumours, 134 
pregnancy, 109 
tumours, 433 

Croat can section 'indicated 
v, 723 * « 

pregnancy and, 214 
Ovaries, infection of, in puerperal 
infantum, 071 * 

teiuoval of. 734 

Ovariotomy during labour, 435 
Over-distension of lower uterine «cg* 
ment, 403 { * 

OvMutiou. 1 *» 

Ovum, apoplectic, 147 
Bryce-Teacher, t l tl 
ctJtnplete, 31 
t ninth weejk, 49 

e fiotn fourth or fifth wyck,48' 

t,hrec months’ dcveloppiciit, 
( regained after death, 237 

condition of in abortion, 228 
e detached in aboKion, 222 ~ 

e embedding of, 19 «** ’ - c , 

expulsion of, .in tubal abortion, 

. 179 

extra-embryonic'portion of, 12 «/ t 


Ovum —contd. 

fertilisation of, 9. 11 
fertilised, lodged in fallopian tfibo, 
173 

forceps, 233 
implantation of, 9 
U*opold’s. 29 
nutrition of, 20, 30 
Peters’. 18 ■» 

segmentation of, 11 
Spec’s section of, 27 
Teacher-Bryce, 10 „ 


■ Pain, abdominal, in intrn-peritonea l 
i hannorrhage. 189, 191 

! clinical feature of abortion, 221 

m bacillus coli infection, 208 
in labour. 243 

Pains, bourne-down,’’ 252 
: character of, 330. 339 

i Pujol.’s man<eiivie,*(>90 
Palpation, abdominal, 312,378 

in transverse presentation, 378 
; Paubyslerceloiny, 735 
Paralyses, birth, 044 
i Paralysis, facial in new-born child, 
. c 044 ° 

of arm, 045 . . 

• Parametritis, 595 

• Parietal obliquity. 290 

• Partiuienfean.il, fully dilated. 204 

uterus, 273 

Parturition. AVe’Labour. 
Pasteurisation of milk, 023 
Pelvic uiVh, widV.i of, ostium Lion by 
<{palpation, 403 
axis, 203 

bone!*, tumours of, 432 
! t cavity, breech arrested in. 373 
, cellular tissue, iuHammation of 
and puerjKirul infection. 574 
cellulitis,-595 

contraction. r «reops in, 702 
floor, displacement of, in labour, 
202 

• 6 rigidity, of, in abnormal 

i labour, 441 

, ( hsematoma. 479 

| . inflnmmatic’i,! common features 

! of, 59c; 

| local, 59-4 

treatment of, 598 
organs in septicaemia, 583 
i ^ peritonitis, 590 *j 

I presentations. 358 

tumours, diagnosis of, 433 
veins, infection of, in p ^rperal 
infection, 575 

ligature or excision of, in 
,pyaimia, 602 , 

See also under Pelvis. 

, - Pelvimeters, 401, 407 t 
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Eplvimotry, clinical', 401, 408 
external, 402 

• internal. 405 
Pelvis, anatomy of, 234 

anterior-posterior diameter 
onFlet, 404 g 

cavity of, 250 

eofidilions for symphysiotomy, 
750,.*52 
contracted, 400 

and abnormal labour, 304 

• seelion in. 722 

ernniotomy in. 738, 740 
(lM<!n04i8 l ‘4UO 9 

fjcueuilly, 305 

mechanism of labour 
and, 413 

Wn leher’s ]*osition in, 
71 H 

liibr.ur and, 400 , 
luanageinenfof labour in, 41*4 
piegnaiwy and, 400 

• rare forms of. 423 
diagonal conjugate of, 405 
diameters of. desmpt in'll, 257.2(51 
diameters of outlet. 404 

effect of piilwolomy on. 753 
VnLirgoiF, genera Uy, 500 
false. 255, . 

female, 255 

outlet of pelvic brim, 257 
Hat. 30(5 

avis-traction forceps in. 712 
la I toil r mill. 4 10, 41 L 
outlet of, 300 
racliit ie, 307 
I varieties of. 300 
Hour of. displacement in labour, 
202 

sloping, 208 

funnel-slmped. 420 

delivery of head in, 714 
internal measurements, 405 
kyphotic, 420 ., 
male. 230 

meusureniej.ls of, exte rnal, 401 
external conjugate diameter, 
402 * , 

intoreristal diuiuotcr, 401 
iulerspinoty* diauM^r, 40f- 
Nageles. 42t»f 

normal. plaaf* and axes of, 200 
oblique, congenital distortion 
due to, 428 * 

■ » due to disease of Slip-joint, 

* l2» ' * . • . 

osteomalacic, advanced deformity 
J of, 424 . 

with moderate dbfomuty, 42? 
outlet of, 258 

or lower pelvic strait, 258 
palfiation of, 403 * 

pSeudo-^steomalacic, 425, 4^6 • 


1 

{' 


Pelvis — could . 

relation of firjtal head to, £90 
Robert’s, 427, 428^ 
scoliotic, 431. 
spomlylolisthetie, 431 
1 transverse diameter of. 405 

•S'ci! 1 ilno under Pelvic. 

: •Peptones, placental, 81 
I Perforation in craniotomy, methods 
. «f» 738 . • 

; Perforators, method of using, 739 
j PerimH ritis, 573, 596 • 

! Perineum, lacerations of, types* 755', 

757 

primary repair of, 754 
rupture of, 480 

• supporting, 329 

j P« •itoncum, info*lion of, in pucrjieral 
! infection, 571 
Peritonism, 190 
! Peritonitis, pelvic, 573. 596 
puerperal, general, 594 
Pernicious vomiting, J26 
1 Peroxide of hydrogen doileh, 311 ' 
Peters' ovum, 18 

embryonic area in, 21 
Phlebitis, 573, 575 * 

Phlegmasia alba Jo tens, 598 
1 ehait of ease. 601 
I eliiueui features, 599 1 * 

forms of, 598 
troutnjonl. 606 

. Phlegmon, broad-ligament. 571 
. Phthisis, pregnancy and, 200 * 

. Pigmentary changes in pregnuney, 72, 

75 

Pituitary extract, value of, in obste- 
( tries, 447 

Pituitary gl» id, hypo.ler-mc infection 
of, 526 ■* J • 

j Placoulr, anomalies of size and shape," 

;o2 

! 1 at term, 44 

(detachments of, scheme. 39 
bipaHit", 162 . 

circulation throngn.'^rt) 
i degeneration of. Kilt, 206 

«* delivery ol, 2.’>3 * 

>j;nj»nMsion of fundus to 

empty41 tenia aftc%, 3BG 
diffusa, 163 

1 digi till removal of. 515 

■ diseases of,*150, lol - 

expression of, 334, 521 

* , in norraftl lilbuur, 335 * 

'i » expulsion of,*333 • * 

I "foetal surface, 45 • 

, formation of, 30 3 # » • 

fully deveSbped, of eight months, 
i V 30j , 

function of, 43, 6-1 
hsemorrhagiijW, 166 
insertions »*f ilmbilieal cord, 54 


k 
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Placenta- -could. 

maternal circulation through, 40 
morbid adhosibns of, 5]2, 517 
multiloba* 102 
nceiosis of, 2.40 
non-expulsion of, 510 
mimbcis of vi111 in. 00 
•vtlcnm of, J 00 ; 

pathological infarction of, 105 
•quick, complicating o^i at ion, 108 
jet cut ion of. 5 Pi. 5J7 

due to contraction ring, 5J4 
Repaint ion of. by formation of 
ictio-placcntul clot. 280 
fioni below upwards, 282 
m'' cn inonlhs. section through, 
48 

succcntnriatfV. |02. 103 
syphilis of, 100 

11raiment of, in (.'WfcUrftUl StM’tiOll. 

720 

in kc< omlaiy abdominal preg¬ 
nane >, 198 
tripaititc. 102 
liiplet, 103 
Uiberele of, 100 
'* twin, 08 

uterine smfac«\ 40 
villi in. 30 

* villus attached to dct--jdiia, 37 
with extensive hamiofiiiilgr, 151 
Placenta and t horiun. 27 
Pirn cut a piaevia, 01), 300 
tonal. 484 

i a'suiean >e< lion in treatment of, 
507 

reritml. f!»l 

compani-on of methods ot treat¬ 
ment. 505 ^ 

diffcf—nlial diajfnosi> of, 4!)8 
luvmoriliagc due to, death from. 
187 

hiteittl. 402 
moilality of. 510 
pulling down a log in, 5tM 
scveroTksr.s of tieatment, 500 
slight cases of treatment, 500 
treatment of, 490 s 

version in, 505 
Plate nlal tnxmniiv, 112, J22 

Placentitis, H»1 

Planes and axes, fa tal head, 207, 357 
pelvic, 2<jd, 203 c 
Platmoni-M.ophohlast, 10 
Pleurisy in scpu.a>n.ia. 583 
Plugging the cervix, 500 ^ ( 

the ufe.*nis, 524 1 

• t the vagi'ni#, 508 
PpUtmumia in septier^niia, 583 
L^plyhydiamnios, 150 ‘ < 

Polypus, intra-utei ine. 220 
Pono's operation, 4^0 
Prague grip, 370 • «« t 


fVcgnuncy. Alnlrrhalden's test in. 8J « 
abdominal, ictontiun of foetus, 
185, 100 • 

si'oomlaiy. 104 

abnormal, loti • 

acute infectious fevers associated 

Willi, 109 

age factor in, 83 • , 

albuminuria during, 113 
etiology, 120 
treatment, 124 
appendicitis ami. 213 
artificial inletruptioti of, 05L 
bacillus roli infection and, 207 \ 
bladder irritability ill, 78, 80 
chronic infections and, 200 t 

mediatory system in, 70 
contracted pelves and, 409 

diabetes and,*211 , 

diagnosis of. 83 

during first half, symptoms, 

*4 

during ‘■croud half, sym¬ 



ptoms. 91 

ib lilmnd tumours of uterus, 

215 

differential di.i«> insis of. 90 
fll.sea.scr of liver and, 211 • 

diseaf-cs of nervous system and, 
211 

disorders associated with, 100 
dism i|"*r.s of. 107 
fluetless glands in, 77 
duration of. 81, 2i 1 
eclamji.sia in. 113 
eighth week qjt, 87 
eyietory function* during. 78 
exrra-utciine. 108 

<l'tgu::s(s of, 190 
u me pin red. tieatment of, 
*• l!»0 

face |).escalation in, 344 

libroids aigl- 2*5 

general physiological changes in, 

71 

gonorrlwea and, 202 
ilcgar's .sign of, 88 
hydiiK.*ephah.H in. 457 
hydiorrhiva in, 158 
hygiy*. 1 ** of, 104 

in rudimentuiV left uterine horn, 
141 £ 

iiiHiicnce of venereal diseases on, 
** 201 

ifitrtt-hgamontary, 182, 18r* 
iutyn - fieri tom til. 183 t 
isthmial, 182 , ^ 

makyiu and. 203 I'-, 

malformation of uterus auft, 141 * 
malignant uterine disease and,217 
mammary gland changes in, 72, 
74 c 

metabolism in, 70 , 1 
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’P^gnanej could. 
multiple, 97 

^laiiHoa and vomiting in, 78, 8.7 
iimoUN distmliiinces of, 77 
• nonnal, I 

management of. 101 ^ 

ovarian, 189 • 

^ovgf ian tumours and, 214 
period of - dot cn mu at ion of, 9.7 
IM-ritoncMl. primary. 108 
phthisis ainl. 200 
jihysical signs of, 87 
pregnancy symptoms in, 112 
pyelitis of, 207 • 

ien.il diseases in. I Id, lilt. IIS, 
200 

second In* If of, physiml simis. 92 
secondary abdominal inlraliga.- 
iiicnUi v, Ift.T 

senim re.u tions ii^ S0 # 4 

sixteenth week of. 89 

spuj lolls, 91 • 

typlnlis mid. 200 • 

table ot, .77 

thirty -sixth week, 9.7 * 

lo\:emias of, SO. 108 
tubal. 171 * 

• * :in.t1ifbi \ .171 • 

rlinu-aj {entities of, I S.7 * • 
WhlTereiiti.il diagnosis. 22** 
ruptuied. 179 

section of oxnin* in flit". 


PueijM'ial disease, following forceps! 
operation, 7^8 • . \ 

endometritis, infftetjve. .772 
putiid, .771 
Inemonhago. (iOO 
infection. :702 

mortality of, .701 
• |H.-nlonilis. general, .791 
Puor]>ei in in. .712 

aflei-paiie* iu. f 'iiVi • 

xlioi lonepithehonm in, (M)7 
general physiology of. 742 
hxuJenie measures dining, 5.7# 
involution of uterus in. .748 
ioclual discharge in. .7.74 
management ot, .7:70 
nonnal. .742 
• " ratio'ial.” .7*9 
lepifi lu« tne inanit y in, til I 
s.ipnemm in, .779 
-eptn-ivniia in. ,781 
st* in t uial changes'in the uterus 
in. .7.^2 

Midden di alh m. 012 
terniH'.rtnure mi. .712 
Piilmoii.u \ .iIimc-m's m -( [ilieiemia^ 
.782 

PuNr^n M-ptn a*nnti. .782 
Pube-infe in the puor|H*niiin. .71:7 
I'nr-.ulio^ m*c< lampsia. .72.7 * 

I’uig.divf s. a lmini't.atmn of. .72.7 
1*01 III bo lie-*. 79 


IH 

twin. 97 * 

elmii al course. I0f 
urinary e\i reiu*n durins. 78 
1‘ieinature mfaiits. management of. 

Pi ■sent al ion, abnormal?*!)14* 

• positions of, mi normal labour, 29.7 
ti.nisver.se, 074 * # 

\eite\, m normal labour, 2S0 
PresMiie, continuous, it*treatment of 
backward ^splnc emoiit of 
uterus. 128 

direet ultra-uterine or- beta I 


I*) .vnn.i. 002 

l’\elllls of piegiityiey. 207 ** 

P\ogeiiii oigani-iiis. .70.7 

I’uex^a of eel.uupsin, iieatmeut, .728 

• 

• 

viiiii ei.i ts^97 a 

Vun kening iiT pregnancy. SO* • 
Onmtupli* prejuaiu >. Ui 

. * 

K vein Hat pelvis. 2!*0, 297. 39* 
Kudiogiaphy <4 the pelv^s^JOX 
Uanisbot ham's hook. 740 


axis in normal labour. 28.7 • * Heelitieation 

intra-utei ine. general ^u- indirect . fteiuiI disens 

iu normal labour, 28-1 Respiration 

fH’Oiptoms in pn*jjnan(” ,*{42 [ ii.20 

PiimijMvia, 241 1 * lmj^.i 

breech presenWrmoiis in. 271 ■ SvIveMt 

posleiioi asynclitism in, 290 # * j llisl in the 
rigidily of cervix? iu. 128 *j Restitution 

Pi^jrao^s of l^vsteijs-toniy, 7A. 720 ,• betas. 207 

of symphysiotomy, 7.7!^ • ► Rfliaerion c: 

lHbntud«j»H, male and female, 11 Uelrsfetionr 

PriTtcidjp milk, 022, 024 • ' * > Ketiollexion 

Pruritisin pregnancy. 12 \ m i Ketr^versyi 

Pseudocyesis, 90 ! RWunb..id#» 

Pseudo-osteomalacic pelvis. 422, 420 ' Uihemmvt-R 

Ptyalism, 121 ile Ribes' d 

Pubiotomy, # • (^ot, ;70 f * 


licet itieat ion. spontaneous. 280 
ftenal diseases. pregnancy and, 200 ^ 
Respiration artitieial. methods of, 

020 . i • 


n.to * | • 

A Si lmU/.e's met hod ot, 020, 027 
Sylvester's njethod gf, 038 
j Rest in the puerjH-riuni. .727 _ 
i Restitution and external sot avion (if 

• fo-ias. 202 • • • 

* Rfli action of ute.-ifle wall, 270 • * 

Uetrsfetion ring, ute-inc, 27/f 
Ketiollexion, 122 • * 

* Ketreversion. I3t • • 

! Rm^nb. .Mieliaelis, 403 • 

1 Uihemont-Dejisnignes' insufflator, 040 

de Ribes* dilating* bag, introduction 

• Lot, ;701 1 •* * 
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I /. • 

J Rigidity of cervix in abnormal labour, 

• . • 438 % ’ 

of pelviqllgor in abnormal labour, 
441 

Robert's pelvis, 427., 428 

Rotation, backward, of occiput, 299 
external. 304. 352 

and restitution, 303 * 

putdliuil Of shOUldm More. 

• 302 , ' 

forward of occiput, 298 

spontaneous, 339 

• of beta l head, 349, 3.72 
of head in Mat pel\ is, 411 
internal, 297 

in breech presentation, 304 
ischial planes controlling, 413 
manual. 340 

Mouth's statistics (f L'resaritUi opera- 
1 ions. 730 

Mupture of membranes, 500 

in induction of aboition. 059 

Rupture of perineum, tftt 

of uterus,' abnormalities causing, 
400 * 




Septicaemia - contd. 

onset of, 581 «, 

prognosis of, 580 
temperature in, 582 
treatment of, 587 
4) general, 593 
" specific. 590, 592 

Musical, 093 . ^ 

typos of, treatment 587 m 

Serum reactions in pregnancy, St) 

Sex of twins, 98 

Shock. (Vile's method of prevention, 
723 

.‘n iiilm-peritoneal lia*morrhify»^ 
189 

prevention of. 503. 507 • 

surgical, 532 

Shoulder presentation. <loiso-posterior 
position. ”.>78 
impacted 384 
mechanism in, 380 
presentation?. 377 
causes, 378 
management of, 382 
°occurrence, 377 


diagnosis, 472 

intra-uterine manipulations 
causing, 405 

involving lower segment uiul 
cervix. 470 4 ^ 

nice Iran ism. 403 
morbid anatomy of. 108 
ojKTative treatment, 477 
risks of. 4^3 
spontaneous, 403, 408 
s3'in[itoms, 472 m 
11 trough C.esjircan sear. 407 
. traumatic. 402 

tieatmelll oftliT 1. 470 
of<,*eins. 479 
tubal. 180 

S.U’Rtw. breech presentat ions and, 301 
iSahne *-ohition; injections ot, in con¬ 
vulsions of eel amps:.. 533 
m post-parturn liaimorrhage, 520 
Saline transfusion in eclampsia, 533 * 
Salpingit is, chronic, 171 J 

Salpiugo-ooplioi itis, 590, 

Stria u-'s method in Ctesarcan section, 

7pj 

Sapraunia, 570, 578, 585 
(jtyart n't ease o'!, 5St) 
in the pucijH*rium, 579 
Saprophytic organisms. 504 
Jl Sehr.'ltze's method of nrtilieial ‘-esiira^ 
tion, t/30, 037 c 

n SiToljptioqioK is, 431 
Sop?is, umbilical, 6\5 , ' 

. Septic abortion, 230 ■_ \ 

Septicaemia, 577, 581, 585 
diagnosis of,‘584 

in puwperiuin, 581 p *- 


■ Shoulders, delivery of, 305 
in normal lalfciur. 332 
ShouUleisfimparted. 381,381 a 
<* * position ol. be/oro and after 
r exI/Tiial rotation, 302, 303 
“ Show " in normal labour. 241 
1 Sialorr h«ba. 131 
! Sims’ speculum, 232 
j Skill changes in‘pregnancy, 72, 74‘ " 

; Skull, fissured fracture of. 044 
fu-teil, 208 • 
hydrocephalic. 458 
tier, also Kauai Head. 

Sloitsch jK'lv.mieter, 407 
Smellie grip, 370 «•' 

Subfile, funic. 95 
, uterine, 93 
i Soxldet’s mi"t steriliser, 025 
! Sjicculum, Simy’, 232 
! Spec’s human ovum. 27 
i Spermatozoa, activity of, 9 
j Vlpine, lumbo-sacral, with normal 
J pelvis, ,0)2 

; Spirochete pallida in placental tissue, 
l* 1071 

j Spleen, ehaiiges j«, in eclampsia, 119 
! Spondylolisthesis $ sacrum and lumbar 
yortebra) in, 430 
* Spondylolisthetic pelvis, 431 
j Stages‘of labour.^ fiec uruh-r La' '<ur. 
! '^tcrilciafion, oll>tetric * 309 
of abdominal wall, 72t\ 

1 •• ’ of .milk, G23 

'j Storiliser,^obstetric, 309 
I Sterility, gonorrhoea and, 203 

question of, after Ca*sarcan sec- 
: tion, 734 

! Still-birth, 033 
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^ti^ulants, cardiac, 520 
Stools, infant, character of, 02U 
Slrdptocoecus infection, 560, 570 
Stria* albicuntes, 75 
Stria* gravidarum, 75 
Subcutaneous transfusion in eiJaiup- 
, sja, 5:y • 

oontl^imlicatious for, 017. 
mSctTal/fO Halation.— 

Superfeeundu t ion, l On 
Superfcetaliou. 100 
Sutiifc.s, fie t a 1^269 

in ('xisarcan section. 730 
J^fWostei4- method of artilicial re®pira- 
lion, 038 

Symbiosis, harmonious, 7i> 
Symphysiotomy. 721. 749, 754 
in*lirat ions for._j.70 
open method, 'ml 
pioirno«i*. of, 753 

state-tics of, 752 * 

• subi utancous method. 7.72 
Symphysis, depth and thickness of, 
406 

Syncope, Midden death froift, in tho 
puerporium. 013 
Sync\ I lolvsin, 8t 
Si'iiev^ioiiui inffligimm, tjUc 

Symytmm. 19.*1;J 

cutiHnee into uiutergal 
112 

Syphilis, aim* timi due to. 20ti 
< 'olli's" law in, 201 
conceptlonal, 2*9; 
exciting cause «»l abortion, 220 
f«el a I, 201 i • 
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i WAindsilas clmnncls of infection «n 
^^uorp#hl infection, 569 « 


itous placenta, 163, 
Venc^Rl diseases, influ on pn 
• nancy, 201 

VeneeQCtion in eclampsia, 533 
9wious^stem in pregnancy, 76 
Ventral stall^ His’s, 51 


# j Zyoote,|10, 11J% 


, V • • **\ •* 

Mfejp ' . - ■HHaUOU||V, Alls A, k (Ufu),, L’RI^'TKIU^ L#KD<»N ASD^TONHKUJnK. 

w A, * • jStz* - * . ‘ • M . • gQ 












